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VEGETABLE 
DISEASES 
By M. B. Linn 
HOW TO USE THIS CIRCULAR 
This circular has been designed to help you identify and control the 
common diseases of vegetables. It has been divided into sections 
according to the different kinds of vegetables, with each section 
sub-divided into two parts: (1) Disease Symptoms, and (2) Disease 
Development and Control. To find out about a particular disease, 
turn to the section concerning the vegetable involved. Under the 
first part, Disease Symptoms, use the photos and text to identify the 
disease. Then turn to the second part, Disease Development and 
Control, immediately following, and find out how the disease de­
velops and what you can do to control it. If you are unable to make 
the identification, see the back cover for further instructions. 
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For home gardeners 
For commercial growers 
Information on tomato diseases may be found in Circular 683, TOMATO 
DISEASES AND INSECT PESTS. This circular can be obtained from your farm 
adviser or by writing to the College of Agriculture, University of Illinois, 
Urbana, II Ii nois. 
W h a t  C a u s e s  V e g e t a b l e  D i s e a s e s ?  
V e g e t a b l e  d i s e a s e s  a r e  c a u s e d  b y  f u n g i ,  b a c t e r i a ,  v i r u s e s ,  n e m a t o d e s ,  
o r  u n f a v o r a b l e  e n v i r o n m e n t a l  c o n d i t i o n s .  
F u n g i  a n d  b a c t e r i a  t h a t  c a u s e  d i s e a s e s  o f  v e g e t a b l e  p l a n t s  a r e  m i c r o ­
s c o p i c  p l a n t s  w h i c h  d e p e n d  u p o n  g r e e n  p l a n t s  f o r  t h e i r  f o o d .  T h e y  e n t e r  
t h e  p l a n t  e i t h e r  t h r o u g h  w o u n d s  o r  t h r o u g h  t h e  u n b r o k e n  ' : S k i n "  ( e p i ­
d e r m i s ) .  O n c e  i n s i d e  t h e y  m a y  c a u s e  s p o t t i n g  o f  t h e  l e a v e s  o r  f r u i t ,  
r o t t i n g  o f  t h e  s t e m ,  f r u i t ,  r o o t s ,  o r  s t o r a g e  o r g a n s ,  a n d  o f t e n  w i l t i n g  a n d  
d e a t h  o f  t h e  e n t i r e  p l a n t .  T h e y  m a y  a t t a c k  t h e  y o u n g  p l a n t s  i n  t h e  
s e e d b e d ,  t h e  o l d e r  p l a n t s  i n  t h e  g a r d e n  a n d  f i e l d ,  a n d  t h e  v e g e t a b l e s  
a f t e r  t h e y  a r e  p l a c e d  i n  s t o r a g e .  F u n g i  a n d  b a c t e r i a  o v e r w i n t e r  o n  p l a n t  
r e f u s e  o n  o r  i n  t h e  s o i l ,  o n  m a n y  s p e c i e s  o f  p e r e n n i a l  w e e d s ,  o n  o r  i n  
v e g e t a b l e  s e e d ,  o r  o c c a s i o n a l l y  i n  i n s e c t s .  
V i r u s e s  a r e  i n f e c t i o u s  s u b s t a n c e s  t o o  s m a l l  t o  b e  s e e n  w i t h  t h e  o r d i ­
n a r y  m i c r o s c o p e  a l t h o u g h  t h e i r  p r e s e n c e  c a n  b e  d e m o n s t r a t e d  i n  s e v e r a l  
w a y s .  S o m e  p l a n t  v i r u s e s  a r e  h i g h l y  i n f e c t i o u s  - t h a t  i s ,  e a s i l y  t r a n s ­
m i t t e d  f r o m  d i s e a s e d  t o  h e a l t h y  p l a n t s  b y  m e r e  c o n t a c t .  O t h e r  v i r u s e s  
a r e  n o t  s o  e a s i l y  s p r e a d  a n d  a r e  t r a n s m i t t e d  o n l y  t h r o u g h  t h e  f e e d i n g  a n d  
s u b s e q u e n t  p l a n t - t o - p l a n t  m o v e m e n t  o f  c e r t a i n  i n s e c t s ,  e s p e c i a l l y  t h o s e  
w i t h  s u c k i n g  m o u t h  p a r t s .  V i r u s e s  o v e r w i n t e r  o f t e n  i n  p e r e n n i a l  w e e d s  
a n d  i n  t h e  b o d i e s  o f  i n s e c t s ,  b u t  v e r y  r a r e l y  i n  s e e d .  
N e m a t o d e s  a t t a c k i n g  v e g e t a b l e  p l a n t s  a r e  m i c r o s c o p i c ,  e e l - l i k e  
r o u n d w o r m s  w h i c h  g e n e r a l l y  f e e d  o n  t h e  r o o t s  a n d  o t h e r  u n d e r g r o u n d  
p a r t s  o f  m a n y  k i n d s  o f  p l a n t s .  T h e  k i n d s  m o s t  o f t e n  t r o u b l e s o m e  o n  
v e g e t a b l e s  c a u s e  c h a r a c t e r i s t i c  k n o t s  o r  s w e l l i n g s  i n  t h e  r o o t s .  N e m a t o d e s  
o v e r w i n t e r  i n  t h e  s o i l  a n d  a r e  t r a n s p o r t e d  f r o m  o n e  a r e a  t o  a n o t h e r  i n  
p l a n t  r o o t s  o r  i n  i n f e s t e d  s o i l .  ( S e e  p a g e  5 3  f o r  a  g e n e r a l  d e s c r i p t i o n  o f  
n e m a t o d e  d i s e a s e s  a n d  t h e i r  c o n t r o l . )  
U n f a v o r a b l e  e n v i r o n m e n t a l  c o n d i t i o n s  m a y  c a u s e  d i s e a s e s  w h i c h  a r e  
s o m e t i m e s  c a l l e d  n o n - i n f e c t i o u s  d i s e a s e s  b e c a u s e  t h e y  d o  n o t  s p r e a d  
f r o m  o n e  p l a n t  t o  a n o t h e r .  S o m e  o f  t h e  c o n d i t i o n s  w h i c h  m a y  c a u s e  
t h e s e  t r o u b l e s  a r e :  t o o  m u c h  o r  t o o  l i t t l e  s o i l  m o i s t u r e  a n d  s u n l i g h t ,  a  
d e f i c i e n c y  o r  a n  e x c e s s  o f  n u t r i e n t s ,  a n d  t e m p e r a t u r e s  t o o  h i g h  o r  t o o  
l o w  t o  b e  m o s t  f a v o r a b l e  f o r  g r o w t h  o f  t h e  p a r t i c u l a r  v e g e t a b l e  
c o n c e r n e d .  N o n - i n f e c t i o u s  d i s e a s e s  m a y  a l s o  b e  c a u s e d  b y  a c c i d e n t a l  
e x p o s u r e  t o  w e e d - k i l l i n g  c h e m i c a l s .  
A p p r e c i a t i o n  i s  e x p r e s s e d  t o  J .  M .  W R I G H T ,  f o r m e r l y  A s s o c i a t e  E n t o m o l o g i s t ,  I l l i n o i s  S t a t e  
N a t u r a l  H i s t o r y  S u r v e y  a n d  H .  B .  P E T T Y ,  A s s o c i a t e  P r o f e s s o r  o f  A g r i c u l t u r a l  E n t o m o l o g y ,  
w h o  s u p p l i e d  t h e  r e c o m m e n d a t i o n s  f o r  i n s e c t  c o n t r o l ;  a n d  t o  M .  B .  L I N F O R D  a n d  H .  H .  
T H O R N B E R R Y ,  b o t h  P r o f e s s o r s  o f  P l a n t  P a t h o l o g y ,  w h o  a d v i s e d  i n  t h e  p r e p a r a t i o n  o f  t h e  
s e c t i o n s  o n  n e m a t o d e s  a n d  v i r u s  d i s e a s e s ,  r e s p e c t i v e l y .  
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ASPARAGUS 
Disease Symptoms 
telia 
RUST (Causal fungus - Puccinia asparagi): Affects all aboveground 
parts of plant. Severely diseased plants weakened or killed during sum­
mer. Spears on rust-weakened plants reduced in number and size the 
following spring. 
Disease appears in four stages. First symptom in uncut fields is oval, 
light-green lesions on main stem, producing spore-bearing structures 
(aecia) in concentric-ring patterns. Air currents carry aeciospores to 
smaller branches and "needles" where other lesions (uredia) bearing 
reddish-brown spores develop. (This may be the first stage in fields cut 
until July 1.) U rediospores produced in successive cycles cause numer­
ous infections, often in fields several hundred feet away. Severely affected 
fields appear reddish-brown. 
U rediospores gradually replaced during summer by black teliospores 
which overwinter on old asparagus plants. In spring teliospores give rise 
to sporidia, a fourth type of spore. These infect stems and produce aecia, 
completing cycle. 
WILT and ROOT ROT (Causal fungus - Fusarium oxysporum f. as­
paragi): In new fields plants show slender, yellow stems with elon­
gated, reddish-brown lesions at soil line. A yellowed stem cut at base has 
reddish-brown vascular bundles. Young shoots wilt and appear as though 
injured by frost or drouth. In older fields shoots developing after cutting 
season yellow and die. Affects one or two shoots or kills entire plant. 
Often causes gradual dying out of individual plants. Diseased plants 
have reddish-brown lesions on some roots; other roots are dried out. 
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A S P A R A G U S  
D i s e a s e  D e v e l o p m e n t  a n d  C o n t r o l  
R U S T :  C o n t r o l .  N o  o n e  p r a c t i c e  w i l l  g i v e  c o m p l e t e  c o n t r o l  o f  r u s t .  T h e  
s o - c a l l e d  " r u s t - r e s i s t a n t "  W a s h i n g t o n  v a r i e t i e s  a r e  w i d e l y  g r o w n  t h r o u g h ­
o u t  t h e  U n i t e d  S t a t e s .  U n d e r  I l l i n o i s  c o n d i t i o n s ,  h o w e v e r ,  t h e y  h a v e  n o t  
s h o w n  a  s a t i s f a c t o r y  d e g r e e  o f  r e s i s t a n c e .  A p p a r e n t l y  t h e y  w i l l  h a v e  t o  
b e  u s e d  u n t i l  a  m o r e  h i g h l y  r e s i s t a n t  v a r i e t y  i s  a v a i l a b l e .
1  
S i n c e  t h e  b e g i n n i n g  s t a g e  o f  t h e  d i s e a s e  d e v e l o p s  o n  t h e  s p e a r s  i n  
t h e  s p r i n g ,  i n f e c t i o n s  c a n  b e  h e l d  t o  a  m i n i m u m  b y  k e e p i n g  a l l  f i e l d s  
c u t  u n t i l  J u l y  1 ,  w h e n  t h e  d a n g e r  o f  i n f e c t i o n  f r o m  a e c i o s p o r e s  i s  p a s t .  
T h e  f i r s t  i n f e c t i o n s  c a n  b e  e l i m i n a t e d  o r  p o s t p o n e d  i f  a l l  g r o w e r s  i n  a n y  
o n e  a s p a r a g u s - g r o w i n g  r e g i o n  c o o r d i n a t e  t h e i r  p l a n t i n g  a n d  h a r v e s t i n g  
o p e r a t i o n s .  A l l  n e w  f i e l d s  s h o u l d  b e  p l a n t e d  t h e  s a m e  y e a r  a n d  a l l  o l d e r  
f i e l d s  s h o u l d  b e  h a r v e s t e d  u n t i l  J u l y  1 .  
V o l u n t e e r  o r  " e s c a p e d "  a s p a r a g u s  p l a n t s  s h o u l d  b e  e l i m i n a t e d  f r o m  
r o a d s i d e s  a n d  w a s t e l a n d  b o r d e r i n g  o n  c o m m e r c i a l  f i e l d s .  
I n  h a r v e s t i n g  a s p a r a g u s ,  t h e  s p e a r s  s h o u l d  b e  c u t  b e l o w  t h e  g r o u n d  
w i t h  a  k n i f e  b e c a u s e  t h e  a e c i a l  s t a g e  o f  t h e  r u s t  f u n g u s  m a y  d e v e l o p  o n  
s t u b s  o f  s t e m s  s n a p p e d  o f f  a t  o r  a b o v e  t h e  s o i l  l i n e .  
I n  o n e  p r e l i m i n a r y  e x p e r i m e n t  i n  a  c o m m e r c i a l  f i e l d  i n  I l l i n o i s ,  
P r e m e r g e  ( D N O S B P  o r  a l k a n o l a m i n e  s a l t  o f  d i n i t r o - o - s e c .  b u t y p h e n o l )  
w a s  v e r y  e f f e c t i v e  i n  p r e v e n t i n g  d e v e l o p m e n t  o f  t h e  a e c i a l  s t a g e  w h e n  
a p p l i e d  a t  t h e  r a t e  o f  6  p o u n d s  ( a c t u a l )  i n  5 0  g a l l o n s  o f  w a t e r  p e r  a c r e  
j u s t  b e f o r e  t h e  f i r s t  s p e a r s  c a m e  o u t .  F u r t h e r  r e s e a r c h  i s  n e e d e d  o n  
t i m i n g  a n d  r a t e s  o f  a p p l i c a t i o n  a s  w e l l  a s  o n  c h e m i c a l  r e s i d u e s  b e f o r e  
t h i s  m e t h o d  c a n  b e  r e c o m m e n d e d  f o r  u s e  i n  y o u n g  f i e l d s  o f  a s p a r a g u s  
n o t  t o  b e  h a r v e s t e d  f o r  p r o c e s s i n g  o r  m a r k e t i n g .  
E x p e r i m e n t s  i n  I l l i n o i s  w i t h  p r o t e c t i v e  f u n g i c i d e s  t o  p r e v e n t  t h e  
d e v e l o p m e n t  o f  t h e  u r e d i a l  s t a g e  h a v e  s h o w n  t h a t  s p r a y s  c o n t a i n i n g  
z i n e b  ( p a g e  5 7 )  a r e  s u p e r i o r  t o  t h o s e  c o n t a i n i n g  m a n e b ,  f e r b a m ,  a n d  
c a p t a n .  A p p l i c a t i o n s  o f  z i n e b
2  
a t  e i g h t - t o  t e n - d a y  i n t e r v a l s  b e t w e e n  
J u n e  1  a n d  A u g u s t  1 5  s h o u l d  g i v e  a d e q u a t e  c o n t r o l  o f  r u s t .  
W I L T  a n d  R O O T  R O T :  T h e  c a u s a l  f u n g u s  h a s  b e e n  r e p o r t e d  o n  t h e  s e e d  
a s  a  s u r f a c e  c o n t a m i n a t i o n  a n d  i s  c a r r i e d  i n  c r o w n s .  T h e  f u n g u s  c a u s i n g  
t h i s  d i s e a s e  p r o b a b l y  l i v e s  i n  t h e  s o i l  f o r  s e v e r a l  y e a r s .  
C o n t r o l .  T h e r e  a r e  n o  c o n t r o l  m e a s u r e s  p r e s e n t l y  a v a i l a b l e  f o r  w i l t  
a n d  r o o t  r o t .  I f  p o s s i b l e ,  a s p a r a g u s  s e e d l i n g s  s h o u l d  b e  r a i s e d  o n l y  i n  
f i e l d s  t h a t  h a v e  n e v e r  b e e n  u s e d  f o r  p r o d u c t i o n  o f  t h i s  c r o p .  
1  I n f o r m a t i o n  o n  e x p e r i m e n t a l  w o r k  i n  d e v e l o p i n g  r e s i s t a n c e  m a y  b e  f o u n d  i n  
I l l i n o i s  A g r i c u l t u r a l  E x p e r i m e n t  S t a t i o n  B u l l e t i n  6 0 7 ,  I N H E R I T A N C E  O F  R E S I S T A N C E  
T O  A S P A R A G U S  R U S T .  
2  U s e  2  t o  3  p o u n d s  o f  a  6 5  p e r c e n t  f o r m u l a t i o n  t o  t h e  a c r e .  
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BEANS 
Disease Symptoms 
Common bacterial blight Halo blight 
COMMON BACTERIAL BLIGHT of green, wax, and lima beans 
(Causal bacterium - X anthomonas phaseoli): First appears on under­
side of leaves as small, water-soaked lesions that enlarge and run to­
gether so that leaf appears as though burned or sunscalded. Severely 
affected leaves dry up and drop off. Lesions on stems of young seedlings 
begin as water-soaked, sunken areas, becoming larger and appearing 
as reddish streaks. Stem commonly cracks, is girdled, or rots. O n pods, 
spots are first water-soaked, then dry and sunken and surrounded by 
reddish-brown or brick-red tissue. Pod sutures (hinges) often infected . 
Yellow bacterial ooze from lesions on leaves and pods. 
Diseased seed may appear healthy, may show varnished-appearing 
areas, or may be badly shriveled and killed. 
HALO BLIGHT of green, wax, and lima beans (Causal bacterium­
Pseudomonas phaseolicola): Essentially same as for common bacterial 
blight except leaves turn yellow instead of brown and a yellow-green halo 
surrounds the leaf spots. Halo effect tends to disappear at air tempera­
tures above 75 ° F. Bacterial ooze light cream or silver. 
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B E A N S  
D i s e a s e  S y m p t o m s  
B A C T E R I A L  S P O T  o f  l i m a  b e a n  ( C a u s a l  b a c t e r i u m  - P s e u d o m o n a s  
s y r i n g a e ) :  U p p e r  l e a f  s u r f a c e  s h o w s  s m a l l ,  l i g h t - g r a y  s p o t s  w i t h  r e d d i s h ­
b r o w n  b o r d e r s .  N o  w a t e r - s o a k i n g  i n  b e g i n n i n g  i n f e c t i o n  a s  i n  c o m m o n  
a n d  h a l o  b l i g h t s .  G r a y  c e n t e r  o f  s p o t s  o f t e n  f a l l s  o u t ,  l e a v i n g  s m a l l  h o l e s .  
R e d d i s h - b r o w n  s t r e a k s  a n d  l e s i o n s  o f t e n  o n  s t e m s  a n d  p e t i o l e s .  P o d s  
s h o w  b r o w n  s p o t s ,  s o m e w h a t  c i r c u l a r ,  w i t h  w a t e r - s o a k e d  h a l o s .  C r e a m ­
c o l o r e d  b a c t e r i a l  o o z e .  
A N T H R A C N O S E  ( C a u s a l  f u n g u s  - C o l l e t o t r i c h u m  l i n d e m u t h i a n u m ) :  
P o r t i o n s  o f  v e i n s  o n  u n d e r s i d e  o f  l e a f  t u r n  r e d d i s h - b r o w n ,  b e c o m i n g  
d a r k  b r o w n  o r  b l a c k  w i t h  a g e .  S u r r o u n d i n g  l e a f  t i s s u e  m a y  w i t h e r  a n d  
d i e .  E l o n g a t e d ,  r u s t - c o l o r e d  l e s i o n s  o n  p e t i o l e s  a n d  s t e m s  m a y  b e  s o  
n u m e r o u s  a s  t o  w e a k e n  s t e m ,  c a u s i n g  p l a n t  t o  b r e a k  o v e r .  S p o t s  o n  p o d s  
b e g i n  a s  r e d d i s h - b r o w n ,  e l o n g a t e d  l e s i o n s ,  l a t e r  e n l a r g i n g  t o  b e c o m e  
s o m e w h a t  c i r c u l a r  w i t h  s u n k e n  c e n t e r s  a n d  d e f i n i t e  l i g h t - b r o w n  b o r d e r s .  
U n d e r  m o i s t  c o n d i t i o n s ,  c e n t e r  o f  s p o t  t u r n s  p i n k  b e c a u s e  o f  n u m e r o u s  
f u n g u s  s p o r e s  p r o d u c e d  t h e r e .  Y e l l o w i s h - b r o w n  t o  b l a c k  s p o t s  m a y  
n e a r l y  c o v e r  c o a t  o f  d i s e a s e d  s e e d .  F u n g u s  o f t e n  p e n e t r a t e s  s e e d  c o a t  
a n d  c o t y l e d o n .  S e v e r e l y  a f f e c t e d  s e e d s  a r e  o f t e n  s h r i v e l e d .  
~ 
,  
B a c t e r i a l  s p o t  A n t h r a c n o s e  
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BEANS 
Disease Symptoms 
Fusari um dry root rot Pellicularia stem canker 
ROOT and STEM ROTS (Chief causal fungi - Fusarium solani f. 
phaseoli) P ellicularia filamentosa [Rhizoctonia solanzl, and several species 
of Pythium): Common on all kinds of bean seedlings and plants. 
Fusarium dry root rot: Reddish discoloration of seedling taproot 
gradually extends as marginless lesion or streak to near soil surface. 
Taproot finally turns brown and cracks lengthwise. Small lateral roots 
usually killed but new fibrous roots often develop in upper surface of 
soil above stem lesions. 
Pellicularia stem canker: Seedlings damp off. Brick-red, slightly 
sunken lesions extend lengthwise on stem. Pith may also redden. 
Pythium root rot: Seedlings wilt quickly and die. Slimy outer tissue 
slips easily from central portion of stem. 
MOSAIC DISEASES (Chief causal viruses - strains of common mosaic 
virus, Marmor phaseoli) in green and wax beans; and cucumber mosaic 
virus, Marmor cucumeris var. phaseoli) in lima beans) : 
Cucumber mosaic: Small yellow flecks on leaves, or larger, light­
colored areas of various sizes often near leaf edges. Mature leaves have 
light- and dark-green patterns and raised, dark-green "islands" in leaf 
blades. 
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B E A N S  
D i s e a s e  S y m p t o m s  - D e v e l o p m e n t  a n d  C o n t r o l  
M o s a i c  
C o m m o n  m o s a i c :  O n e  o r  m o r e  o f  t h e  f o l l o w i n g  s y m p t o m s  m a y  b e  
p r e s e n t :  l i g h t - y e l l o w  a n d  g r e e n  m o t t l i n g ,  d o w n w a r d  c u p p i n g ,  p u c k e r ­
i n g ,  a n d  e l o n g a t i o n  o f  l e a v e s  w h i c h  m a y  t u r n  y e l l o w  o r  b r o n z e .  E n t i r e  
p l a n t  s t u n t e d .  B l o s s o m s  m a y  d r o p .  P o d s  s o m e t i m e s  a p p e a r  s h i n y  o r  
g r e a s y  a n d  d a r k e r  g r e e n  t h a n  n o r m a l .  S y m p t o m s  t e n d  t o  d i s a p p e a r  a t  
l o w  t e m p e r a t u r e s .  
D i s e a s e  D e v e l o p m e n t  a n d  C o n t r o l  
C O M M O N  B A C T E R I A L  B L I G H T  o f  g r e e n ,  w a x ,  a n d  l i m a  b e a n s :  C a u s a l  
b a c t e r i a  a r e  d i s s e m i n a t e d  i n  t h e  s e e d ,  b y  i n s e c t s  a n d  o t h e r  c a r r i e r s ,  a n d  
b y  s p l a s h i n g  r a i n s .  T h e  b a c t e r i a  m a y  l i v e  f o r  t w o  y e a r s  i n  t h e  s o i l .  
H A L O  B L I G H T  o f  g r e e n ,  w a x ,  a n d  l i m a  b e a n s :  S p r e a d  a n d  o v e r ­
w i n t e r i n g  o f  t h e  c a u s a l  b a c t e r i a  o c c u r  i n  t h e  s a m e  w a y  a s  w i t h  t h e  
c o m m o n - b l i g h t  b a c t e r i a .  
B A C T E R I A L  S P O T  o f  l i m a  b e a n s :  D i s s e m i n a t i o n  o f  t h e  c a u s a l  b a c t e r i a  
i s  t h e  s a m e  a s  f o r  t h o s e  c a u s i n g  c o m m o n  a n d  h a l o  b l i g h t s .  I n f e c t e d  s e e d  
i s  a  c o m m o n  s o u r c e  o f  p r i m a r y  f i e l d  i n f e c t i o n s .  T h e  l e n g t h  o f  t i m e  t h e  
c a u s a l  b a c t e r i a  r e m a i n  a l i v e  i n  t h e  s o i l  i s  n o t  k n o w n .  
C o n t r o l  o f  t h e  t h r e e  b a c t e r i a l  d i s e a s e s  o f  b e a n s .  I t  i s  a d v i s a b l e  t o  
e m p l o y  a  t h r e e - y e a r  r o t a t i o n  w i t h  c r o p s  o t h e r  t h a n  b e a n s ,  s o y b e a n s ,  a n d  
c o w p e a s .  U s e  o n l y  s e e d  g r o w n  i n  t h e  s e m i - a r i d  r e g i o n s  o f  C a l i f o r n i a  a n d  
t h e  R o c k y  M o u n t a i n  s t a t e s  a l t h o u g h  t h i s  i s  n o  g u a r a n t e e  t h a t  s u c h  s e e d  
w i l l  b e  b l i g h t - f r e e .  C u l t i v a t i o n  a n d  h a r v e s t  o f  b e a n s  w h e n  t h e  p l a n t s  a r e  
w e t  f r o m  d e w  o r  r a i n  s h o u l d  b e  a v o i d e d  a t  a l l  c o s t .  N o n e  o f  t h e  g r e e n ,  
w a x ,  o r  l i m a  b e a n  v a r i e t i e s  i s  h i g h l y  r e s i s t a n t  t o  a n y  o f  t h e  t h r e e  b l i g h t  
p a t h o g e n s .  H o w e v e r ,  F u l l g r e e n  N o . 1 ,  a  g r e e n ,  b u s h - b e a n  v a r i e t y ,  i s  
s a i d  t o  b e  " r e l a t i v e l y "  r e s i s t a n t  t o  c o m m o n  a n d  h a l o  b l i g h t s .  
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BEANS 
Disease Development and Control 
Field studies by pathologists in the U. S. Department of Agriculture 
have shown that halo blight can be checked by spraying three times with 
the antibiotic streptomycin at concentrations of 200 parts per million 
in water. Apparently common bacterial blight also can be controlled 
successfully with streptomycin sprays but only if glycerin ( 1 percent) is 
added to the solution. Further studies are needed before antibiotics can 
be recommended for control of these diseases. 
ANTHRACNOSE: The causal fungus overwinters on infested plant 
debris and in the seed. It is spread in the field by wind and rain, on 
the clothing of farm workers, and by insects. The disease is most severe in 
wet weather at temperatures between 60 ° and 65 ° F. 
Control. M easures suggested for the control of bacterial blights 
should be practiced. Spraying or dusting with zineb or ziram (page 57) 
has been recommended. However, fungicides will ordinarily not be 
needed if disease-free seed is used and if strict sanitation is practiced. No 
variety is resistant to all the races (strains ) of the anthracnose fungus. 
ROOT and STEM ROTS : All of the causal fungi can live for several 
years in the soil in the absence of cultivated crops. Pellicula ria stem 
canker may be seed-borne. Spread from plant to plant and from field to 
field is by the surface-drainage water following rains and by farm 
equipment. 
Control. Rota tions of four to five years between bean crops and 
avoidance of deep cultivation may be helpful. Proper fertilization and 
any other practices tha t help to keep the crop growing vigorously should 
be followed. Shallow planting where soil moisture will permit helps to 
prevent losses from Pellicularia. Spraying a 1-to-1 mixture of PCNB and 
captan (page 57) into the furrow at seeding gave excellent control of 
Pellicularia stem canker in Southern California. 
MOSAIC DISEASES: The common mosaic virus is carried by certain 
species of aphids and in the seed. The cucumber mosaic virus likewise 
is carried by aphids but so far as is known it is not carried in the seed. 
Control. The only satisfactory control for both bean mosaic diseases 
is to keep aphids under control and to grow resistant varieties. Top 
Crop, Logan, Contender, and Improved T endergreen are four green­
bean varieties which have proved to be resistant to common mosaic and 
adapted to Illinois conditions. Other resistant green-bush types are Full­
green No.1 , Florida Belle, Wade, Idaho Refugee, Medal Refugee, Sen­
sation Refugee Nos. 1066 and 1071, and U. S. Refugee No.5. Puregold 
and Choctaw are wax beans resistant to common mosaic. Kentucky 
Wonder is a mosaic-resistant or tolerant pole bean. 
The small-seeded sieva-type lima beans appear to be susceptible to 
lima-bean mosaic while the large-seeded Fordhook types, such as Chal­
lenger, Carpinteria, Large White, and Leviathan, show some resistance. 
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C A B B A G E  A N D  R E L A T E D  C R O P S 1  
D i s e a s e  S y m p t o m s  
B l a c k  r o t  - o n  l e a f  
- i n  s t e m  
B L A C K  R O T  ( C a u s a l  b a c t e r i u m  - X  a n t h o m o n a s  c a m p e s t r i s ) :  B a c t e r i a  
g e n e r a l l y  e n t e r  t h r o u g h  w a t e r  p o r e s  ( h y d a t h o d e s )  a t  l e a f  m a r g i n s ,  o f t e n  
c a u s i n g  a  V - s h a p e d  l e s i o n  n e a r  l e a f  e d g e .  I n f e c t e d  a r e a s  t u r n  b r o w n  a n d  
d r y  o u t .  V e i n s  b e c o m e  d a r k .  B a c t e r i a  s p r e a d  t h r o u g h  l e a f  t o  s t e m .  S e e d ­
l i n g  s t e m  i n f e c t i o n s  m a y  b e g i n  i n  c o t y l e d o n s .  D w a r f i n g  o r  o n e - s i d e d  
g r o w t h  c o m m o n  i n  l e a v e s  a n d  e n t i r e  p l a n t s .  C r o s s - s e c t i o n  o f  s t e m  o r  
p e t i o l e  s h o w s  b l a c k e n i n g  o f  v a s c u l a r  t i s s u e .  B l a c k  r o t  m a y  b e  c o n ­
f u s e d  w i t h  y e l l o w s  a s  g e n e r a l  s y m p t o m s  a r e  s i m i l a r .  
Y E L L O W S  ( C a u s a l  f u n g u s  - F u s a r i u m  o x y s p o r u m  f .  c o n g l u t i n a n s ) :  
C o m m o n  o n  c a b b a g e
2  
i n  h o m e  g a r d e n s .  O f  l e s s e n i n g  i m p o r t a n c e  t o  c o m ­
m e r c i a l  g r o w e r s  s i n c e  m o s t  n o w  p l a n t  r e s i s t a n t  v a r i e t i e s .  F i r s t  a n d  m o s t  
s t r i k i n g  s y m p t o m ,  l e a v e s  t u r n  d u l l  y e l l o w  t o  y e l l o w i s h - g r e e n .  O n e - s i d e d  
( l a t e r a l )  w a r p i n g  o r  c u r l i n g  a c c o m p a n i e s  y e l l o w i n g  o n  b a s a l  l e a v e s .  
1  R e l a t e d  c r o p s  a r e  B r u s s e l s  s p r o u t s ,  b r o c c o l i ,  c a u l i f l o w e r ,  C h i n e s e  c a b b a g e ,  
t u r n i p ,  r u t a b a g a ,  k o h l r a b i ,  r a p e ,  c o l l a r d ,  r a d i s h ,  h o r s e r a d i s h ,  m u s t a r d ,  w a t e r c r e s s ,  
a n d  k a l e .  
2  A  w i l t  d i s e a s e  o f  r a d i s h  c a u s e d  b y  a  c l o s e l y  r e l a t e d  f u n g u s ,  F u s a r i u m  
o x p s p o r u m  f .  r a p h a n i ,  h a s  b e e n  r e p o r t e d  f r o m  C a l i f o r n i a  a n d  W i s c o n s i n .  R e s i s t a n t  
l i n e s  o f  t h e  S c a r l e t  G l o b e  t y p e  h a v e  b e e n  f o u n d  a n d  a r e  b e i n g  t e s t e d  a n d  s e l e c t e d  
f o r  r e s i s t a n c e  a n d  t y p e .  
1 2  
CABBAGE AND RELATED CROPS 
Disease Symptoms 
Stem often curls to one side. Leaves yellow and die upward from 
bottom of plant. Affected leaves drop prematurely. Discolored vascular 
tissue in stem and petioles is brown rather than black as in black rot. 
Microscopic examination often necessary to distinguish yellows from 
black rot. 
CLUBROOT (Causal fungus - Plasmodiophora brassicae) : Commonly 
found on cabbage but can affect other crops of same family. First stage 
temporary wilting of leaves during heat of day. Eventually plants wilt 
permanently or are stunted. Roots and underground stem may have 
abnormal, spindle-like enlargements. Swellings usually smoother than 
those caused by nematodes (page 53). Microscopic examination may be 
necessary to distinguish between nematode damage and clubroot. 
WIRESTEM (Causal fungus - Pellicularia filamentosa [Rhizoctonia 
solani] ) : Common on plants in seedbed. Same fungus causes damping-off 
of seedlings, bottom rot and head rot of plants in field and storage, and 
root rot of turnip, rutabaga, and radish. Seedling stem above and below 
Clubroot Yellows 
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C A B B A G E  A N D  R E L A T E D  C R O P S  
D i s e a s e  S y m p t o m s  
W i r e s t e m  B l a c k l e g  
W h i t e  r u s t  
s o i l  l i n e  b r o w n s  o r  b l a c k e n s .  A f f e c t e d  t i s s u e  s h r i n k s .  S t e m  a t  s o i l  l e v e l  
t o u g h  a n d  w o o d y .  A f f e c t e d  s e e d l i n g s  t r a n s p l a n t e d  t o  f i e l d  g r o w  s l o w l y  
a n d  m a y  e v e n t u a l l y  d i e .  
B L A C K L E G  ( C a u s a l  f u n g u s  - P  h o m a  l i n g a m ) :  F i r s t  s y m p t o m  g r a y ­
g r e e n  l e s i o n s  o n  l e a v e s  a n d  s t e m s .  L e s i o n s  e n l a r g e  a n d  b e c a m e  w e l l ­
d e f i n e d  w i t h  a s h - g r a y  c e n t e r s  s p r i n k l e d  w i t h  t i n y  g r a y  d o t s .  S t e m  
l e s i o n s  s o m e w h a t  s u n k e n  a n d  s u r r o u n d e d  b y  p u r p l i s h  b o r d e r .  F i b r o u s  
r o o t  s y s t e m  o f t e n  d e s t r o y e d  b y  l e s i o n s  o n  r o o t s  a n d  u n d e r g r o u n d  s t e m .  
S e v e r e l y  a f f e c t e d  p l a n t s  b r e a k  o v e r  a s  h e a d  e n l a r g e s .  W i l t i n g  l e a v e s  d o  
n o t  d r o p  p r e m a t u r e l y  a s  i n  b l a c k  r o t  a n d  y e l l o w s .  F u n g u s  m a y  i n v a d e  
p o d  a n d  s e e d .  
W H I T E  R U S T  o f  h o r s e r a d i s h  ( C a u s a l  f u n g u s  - A l b u g o  c a n d i d a )  :  I s o ­
l a t e d  p u s t u l e s  o n  u n d e r s i d e  o f  l e a v e s .  P u s t u l e s  f i r s t  a p p e a r  w h i t e  a n d  
s h i n y ,  t h e n  p o w d e r y  a s  t h e y  b r e a k  o p e n .  M a y  b e c o m e  s o  n u m e r o u s  a s  
t o  a l m o s t  c o v e r  u n d e r s i d e  o f  l e a f .  U p p e r  l e a f  i s  r e d d i s h - b r o w n  o v e r  
p u s t u l e s .  P e t i o l e s  m a y  a l s o  h a v e  p u s t u l e s .  Y o u n g  s e c o n d a r y  s h o o t s  a r i s i n g  
f r o m  s i d e  o f  c r o w n  o f t e n  c o v e r e d  w i t h  p u s t u l e s  c a u s i n g  l e a v e s  t o  c u r l  
i n w a r d  a t  e d g e s .  D i s e a s e  o f t e n  c a u s e s  r o t t i n g  o f  c r o w n  o r  h e a d  f o r  s o m e  
d i s t a n c e  i n t o  p r i m a r y  r o o t .  
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CABBAGE AND RELATED CROPS 
Disease Symptoms 
BACTERIAL LEAF SPOT of horseradish (Causal bacterium - Xantho ­
monas campestris var. armoraciae): Small, dark-green, translucent spots 
between leaf veins, mainly noticeable on underside of leaf. Spots later 
enlarge to about Y<t. inch across and I become black, circular to angular. 
Under conditions favorable to infection, most leaves die in a few days. 
CURLY TOP or BRITTLE ROOT of horseradish (Causal virus - Chloro­
genus eutetticola or curly-top virus): From the first few plants showing 
symptoms, infection radiates outward in field. First symptom an inward 
curling of outer leaves. After inner leaves start to curl, whole plant wilts 
and usually dies in 2 or 3 weeks. A few infected plants may survive 
season. Roots yellowish-tan with ring of black dots in central tissue, 
later become brown to black and brittle. Roots showing visible symptoms 
will usually not produce shoots when planted. 
Bacterial leaf spot Curly top - in root - in dying plants 
15 
9l 
a6oqqo::> }O­
a6oqqo::> }O -::>!OSOW 
CABBAGE AND RELATED CROPS 
Disease Symptoms - Development and Control 
Mosaic of horserad ish - in leaf petiole 
MOSAIC DISEASES : 
Of cabbage (Causal viruses - combined effect of a virus related to 
turnip virus 1 (Marmor brassicae ) and a virus related to cauliflower 
mosaic virus (Marmor cruciferum)) : One or more symptoms may be ap­
parent. Leaves yellower than normal. Outer leaves may be more erect, 
clasping head more tightly than normal. General mottling and flecks of 
dead tissue between veins of outer leaves. Yellowing may be absent and 
spots or interrupted bands of dead tissue the only apparent symptoms. 
Dead spots first brown, blue-black, or purple, becoming dry and brittle. 
Leaves may drop prematurely. Plants may be stunted without any other 
symptom. Small, sunken, brown to black spots may be on leaves inside 
head. Symptoms absent at temperatures below 60 ° F. 
Of horseradish (Causal virus - a mild strain of a virus related to 
turnip virus 1): Yellow-green mottling of leaves, sometimes preceded by 
vein-clearing. Black streaks in petioles and midribs, which may reach 
crown as season progresses. 
Disease Development and Control 
BLACK ROT : The causal bacteria overwinter with the seed or in plant 
debris left in the soil. They are spread by surface-drainage water, in­
sects, and splashing rain. 
Control. Seed produced in the Pacific Northwest is usually free 
from the black-rot bacteria. The seed should be treated in hot water 
(page 56) or seed so treated should be bought. Three-year rotations 
between crops of the cabbage family are recommended for seedbed and 
field. If such rotation is impossible, the seedbed soil should be disinfested 
(page 59). In watering seedbeds the stream of water should not be per­
mitted to hit the leaves of the seedlings. 
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D i s e a s e  D e v e l o p m e n t  a n d  C o n t r o l  
Y E L L O W S :  S o i l  t e m p e r a t u r e s  a r o u n d  8 0 °  F .  f a v o r  t h e  d i s e a s e ,  e s p e c i a l l y  
i n  l a t e  v a r i e t i e s  s u c h  a s  W i s c o n s i n  H o l l a n d e r  a n d  B u g n e r .  T h e  f u n g u s  
i n v a d e s  t h e  p l a n t  t h r o u g h  t h e  y o u n g  r o o t l e t s  a n d  i s  t r a n s p o r t e d  f r o m  
f i e l d  t o  f i e l d  o n  t r a n s p l a n t s ,  i n  s u r f a c e - d r a i n a g e  w a t e r ,  a n d  o n  f a r m  
i m p l e m e n t s .  
C o n t r o l .  A n y  n o r m a l  r o t a t i o n  p r o g r a m  i s  i n e f f e c t i v e  a s  a  c o n t r o l  
m e a s u r e  s i n c e  t h e  c a u s a l  f u n g u s  m a y  l i v e  i n  t h e  s o i l  f o r  m a n y  y e a r s .  T h e  
o n l y  p r a c t i c a l  c o n t r o l  f o r  t h i s  d i s e a s e  i s  t o  g r o w  y e l l o w s - r e s i s t a n t  c a b b a g e  
v a r i e t i e s ,  o f  w h i c h  t h e  f o l l o w i n g  a r e  a v a i l a b l e  f r o m  m o s t  s e e d  c o m p a n i e s :  
E a r l y  v a r i e t i e s  - J e r s e y  Q u e e n ,  B a d g e r  M a r k e t ,  W i s c o n s i n  G o l d e n  A c r e ,  
Y R  C h a r l e s t o n  W a k e f i e l d ,  R e s i s t a n t  D e t r o i t ;  M i d s e a s o n  v a r i e t i e s  - M a r ­
i o n  M a r k e t ,  R a c i n e  M a r k e t ,  G l o b e ,  A l l  H e a d  S e l e c t ;  L a t e  v a r i e t i e s ­
I m p r o v e d  W i s c o n s i n  A l l  S e a s o n s ,  I m p r o v e d  W i s c o n s i n  B a l l h e a d  a n d  
B a d g e r  B a l l h e a d .  C e r t a i n  o t h e r  l a t e  t y p e s  s u c h  a s  R e s i s t a n t  F l a t  D u t c h ,  
W i s c o n s i n  H o l l a n d e r ,  a n d  B u g n e r  h a v e  a  h i g h  d e g r e e  o f  r e s i s t a n c e  a s  
l o n g  a s  s o i l  t e m p e r a t u r e s  d o  n o t  g o  t o o  h i g h  a n d  t h e  s o i l  i s  k e p t  f e r t i l e  
e n o u g h  f o r  b e s t  g r o w t h  o f  t h e  c r o p .  
C L U B R O O T :  T h e  c a u s a l  f u n g u s  e n t e r s  t h e  p l a n t  t h r o u g h  t h e  y o u n g  
r o o t s  o r  t h r o u g h  w o u n d s  i n  s e c o n d a r y  r o o t s  a n d  t h e  s t e m .  B r e a k i n g  u p  
o f  t h e  " c l u b s "  r e l e a s e s  t h e  f u n g u s  s p o r e s  i n t o  t h e  s o i l ,  w h e r e  t h e y  m a y  
p e r s i s t  f o r  1 0  o r  m o r e  y e a r s .  T h e  f u n g u s  i s  c a r r i e d  f r o m  f i e l d  t o  f i e l d  
p r i n c i p a l l y  o n  t r a n s p l a n t s  b u t  m a y  b e  s p r e a d  l o c a l l y  i n  s u r f a c e - d r a i n a g e  
w a t e r  a n d  o n  f a r m  m a c h i n e r y .  T h e  d i s e a s e  i s  m o s t  s e v e r e  o n  p l a n t s  
g r o w i n g  i n  a c i d  s o i l s  a n d  i n  p o o r l y  d r a i n e d  s e c t i o n s  o f  f i e l d s .  
C o n t r o l .  D i s i n f e s t a t i o n  o f  t h e  s e e d b e d  ( p a g e  5 9 )  i s  e s s e n t i a l .  S i n c e  
r o t a t i o n s  w i t h  n o r m a l  i n t e r v a l s  b e t w e e n  c a b b a g e  a n d  r e l a t e d  c r o p s  w i l l  
n o t  c o n t r o l  c l u b r o o t ,  s e v e r e l y  i n f e s t e d  s o i l s  s h o u l d  b e  a b a n d o n e d  f o r  t h e s e  
c r o p s .  A p p l i c a t i o n  o f  l i m e  t o  i n c r e a s e  t h e  s o i l  p H  t o  7 . 2  m a y  b e  o f  s o m e  
b e n e f i t .  H o w e v e r ,  t h i s  p r a c t i c e  s h o u l d  n o t  b e  f o l l o w e d  w h e r e  c a b b a g e  i s  
g r o w n  i n  r o t a t i o n  w i t h  p o t a t o e s  s i n c e  p o t a t o  s c a b ,  a  t u b e r  d i s e a s e ,  i s  
f a v o r e d  b y  a l k a l i n e  s o i l s .  L i m i n g  m a y  n o t  g i v e  e f f e c t i v e  c o n t r o l  o f  c l u b ­
r o o t  i n  d r y  s e a s o n s  o r  i n  m u c k  s o i l s .  T h e  u s e  o f  m e r c u r i c  c h l o r i d e  ( c o r ­
r o s i v e  s u b l i m a t e )  i n  t h e  t r a n s p l a n t i n g  w a t e r
l  
m a y  p r e v e n t  i n f e c t i o n  s u f ­
f i c i e n t l y  t o  a l l o w  a  n e a r - n o r m a l  c r o p  t o  b e  h a r v e s t e d .  G o o d  c o n t r o l  w a s  
o b t a i n e d  i n  W a s h i n g t o n  s t a t e  w i t h  t w o  f u n g i c i d e s :  ( 1 )  z i n e b  a p p l i e d  i n  
t h e  t r a n s p l a n t i n g  w a t e r  a t  2 1 / 4  p o u n d s  i n  1 0 0  g a l l o n s  a t  a p p r o x i m a t e l y  
1 0  o u n c e s  p e r  p l a n t ;  o r  ( 2 )  T e r r a e h l o r  a p p l i e d  t o  t h e  s o i l  s u r f a c e  i n  
b a n d s  8  i n c h e s  w i d e  a t  3 5  p o u n d s  p e r  a c r e  a n d  r o t o t i l l e d  4  i n c h e s  d e e p .  
1  T h e  r e c o m m e n d e d  d o s a g e  i s  I , 4  p i n t  o f  a  1 :  1 5 0 0  s o l u t i o n  t o  e a c h  p l a n t .  T h i s  
d i l u t i o n  i s  e q u i v a l e n t  t o  1  t a b l e t  o f  m e r c u r i c  c h l o r i d e  i n  1 1 2  p i n t s  o f  w a t e r  o r  1  
o u n c e  o f  t h e  p o w d e r  i n  1 1  g a l l o n s  o f  w a t e r .  T o  m i x ,  d i s s o l v e  t h e  c h e m i c a l  i n  a  
s m a l l  a m o u n t  o f  h o t  w a t e r  i n  a  n o n - m e t a l l i c  c o n t a i n e r ;  t h e n  a d d  a s  m u c h  c o l d  
w a t e r  a s  i s  n e e d e d  t o  b r i n g  t h e  v o l u m e  t o  t h a t  s p e c i f i e d .  
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CABBAGE AND RELATED CROPS 
Disease Development and Control 
In New York it is recommended that T errachlor be mixed with the 
transplanting water a t the ra te of 3 pounds in 50 gallons with Y3 pint 
applied a round the roots of each plant. New varieties of cabbage resistant 
to clubroot a re expected to be avail able in the near future. 
WIRESTEM : Control. Seedbed disinfestation (page 59 ) is essential. 
Seedlings affected with wirestem can usually be detected when they are 
pulled out of the seedbed for transplanting ; they should be discarded. 
Infections in the seedbed can be controlled by wetting the soil in the 
affected area with a mercuric chloride (corrosive sublimate) solution1 
using a sprinkling can. The New York Sta tion recommends a mixture of 
lh pound each of T errachlor 75 and captan 75 in 100 gallons of water 
to be applied with a sprinkling can at the rate of 5 gallons to 100 
square feet of soil. This mixture is applied after seeding. If the soil is 
disturbed after seedlings h ave emerged, it is recommended that this 
preparation be applied again with a sprayer to wet the stems thoroughly . 
BLACKLEG : The blackleg fungus is generally spread by rain, surface­
drainage water, infected seed and seedlings, and infested soil. Over­
wintering takes place in the seed and in cabbage debris left in the field. 
Control. Three-year rota tions will u su ally be long enough to hold 
the disease in check if other essential practices such as sanitation and hot­
water seed treatment are followed. Debris from previously infected crops 
should not be retu rned to garden or field. Hot-water seed treatment 
(page 56 ) as recommended for control of black rot is essential. Chemical 
treatments of the seed are ineffective. 
WHITE RUST of horseradish : The fungus spores in the pustules are 
carried by air currents to neighboring plants and even to fields several 
hundred fee t removed from the source. Walking through or cultivating 
the plants causes clouds of white rust spores to be released into the air. 
New infections generally follow periods of heavy dews. Set roots2 devel­
oping a t the lower end of the m ain root seldom are infected in the field. 
H owever, they may become infected during harvest or in storage and 
thus carry the fungus over winter. 
Control. There a re no measures known a t present that will insure 
completely satisfactory control of white rust. Spread of the disease may 
be reta rded if growers will avoid walking through or cultivating fields 
1 For cabbage d issolve 1 ounce of the powder in 10 gallons of wa ter. For 
other crops in this group use 1 ounce in 12 gallons (see footnote on p age 18 for 
direc tions for m ixing ) . 
2 T he roots ( se ts ) a t the lower end of the main r oot are not disturbed by lift­
ing and are used for p ropagation the following spring. 
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D i s e a s e  D e v e l o p m e n t  a n d  C o n t r o l  
w h e n  t h e  p l a n t s  a r e  w e t  f r o m  d e w  o r  r a i n .  F u n g i c i d e s  ( p a g e  5 7 )  c o n ­
t a i n i n g  z i n e b  o r  m a n e b  a p p e a r  t o  g i v e  g o o d  c o n t r o l  o f  w h i t e  r u s t .  T h e  
u n d e r s i d e  o f  a l l  l e a v e s  m u s t  b e  c o m p l e t e l y  c o v e r e d  w i t h  t h e  f u n g i c i d e  
f r o m  e m e r g e n c e  u n t i l  J u l y  1 5  a n d  f r o m  e a r l y  S e p t e m b e r  t o  m i d - O c t o b e r .  
S e t  r o o t s  a r i s i n g  n e a r  t h e  c r o w n  o f  t h e  p l a n t  s h o u l d  n o t  b e  s a v e d  f o r  
p l a n t i n g  s i n c e  t h e s e  m a y  c a r r y  t h e  f u n g u s .  S e l e c t i o n s  r e s u l t i n g  f r o m  
c r o s s e s  b e t w e e n  " c o m m o n "  a n d  B o h e m i a n  s t o c k  m a d e  a t  t h e  W i s c o n s i n  
S t a t i o n  a r e  b e i n g  e v a l u a t e d  f o r  t y p e  a n d  d i s e a s e  r e s i s t a n c e  b y  t h e  
W i s c o n s i n  a n d  I l l i n o i s  S t a t i o n s .  
B A C T E R I A L  L E A F  S P O T  o f  h o r s e r a d i s h :  T h e  c a u s a l  b a c t e r i a  a r e  b e ­
l i e v e d  t o  o v e r w i n t e r  p r i n c i p a l l y  i n  o l d  h o r s e r a d i s h  l e a v e s  a n d  d i s c a r d e d  
c r o w n s .  F r e q u e n t  r a i n f a l l  i s  f a v o r a b l e  f o r  d i s s e m i n a t i o n  o f  t h e  b a c t e r i a .  
C o n t r o l .  N o  s p e c i f i c  c o n t r o l  r e c o m m e n d a t i o n s  c a n  b e  g i v e n  a l t h o u g h  
f i x e d  c o p p e r  f u n g i c i d e s  a r e  w o r t h y  o f  t r i a l  i n  a r e a s  w h e r e  t h e  d i s e a s e  h a s  
c a u s e d  s e v e r e  l o s s e s  i n  t h e  p a s t .  
C U R L Y  T O P  o r  B R I T T L E  R O O T  o f  h o r s e r a d i s h :  T h e  c a u s a l  v i r u s  i s  
t r a n s m i t t e d  b y  t h e  b e e t  l e a f h o p p e r  ( C i r c u l i f e r  t e n e l l u s ) .  
C o n t r o l .  T h e  o n l y  c o n t r o l  m e a s u r e  k n o w n  a t  p r e s e n t  i s  t o  s p r a y  o r  
d u s t  w i t h  D D T  ( 1 1 1 2  p o u n d s  a c t u a l  p e r  a c r e )  w h e n  l e a f h o p p e r s  a r e  f i r s t  
n o t i c e d .  F u r t h e r  a p p l i c a t i o n s  m a y  b e  n e c e s s a r y  i f  t h e  i n f e s t a t i o n  i s  
s e v e r e .  
M O S A I C  D I S E A S E S  o f  c a b b a g e  a n d  h o r s e r a d i s h :  M o s a i c  i n  c a b b a g e  
i n  I l l i n o i s  h a s  b e e n  i d e n t i f i e d  o n l y  i n  C o o k  c o u n t y  a l t h o u g h  i t  p r o b a b l y  
o c c u r s  i n  o t h e r  l o c a l i t i e s  i n  t h e  s t a t e .  H o r s e r a d i s h  m o s a i c  i s  c o m m o n  
w h e r e v e r  t h e  c r o p  i s  g r o w n  a n d  p r e s u m a b l y  a l l  c o m m e r c i a l  s t o c k s  a r e  
v i r u s - i n f e c t e d .  
S e v e r a l  w e e d s  b e l o n g i n g  t o  t h e  c a b b a g e  f a m i l y  a r e  k n o w n  t o  c a r r y  
t h e  v i r u s  o v e r  w i n t e r .  A t  l e a s t  t h r e e  i n s e c t s  ( p e a c h  a p h i d ,  c a b b a g e  a p h i d  
a n d  i m p o r t e d  c a b b a g e  w o r m )  c o m m o n l y  f o u n d  i n  c a b b a g e  f i e l d s  h a v e  
b e e n  s h o w n  t o  b e  c a p a b l e  o f  t r a n s m i t t i n g  t h e  v i r u s  t o  c a b b a g e .  
C o n t r o l .  S i n c e  c a b b a g e  m o s a i c  v i r u s e s  a r e  t r a n s m i t t e d  b y  i n s e c t s ,  
s o m e  b e n e f i t  w i l l  b e  o b t a i n e d  f r o m  k e e p i n g  i n s e c t s  u n d e r  c o n t r o l  w i t h  
a p p r o p r i a t e  p e s t i c i d e s .  T h i s  i s  p a r t i c u l a r l y  t r u e  i n  c a b b a g e  s e e d b e d s .  
E r a d i c a t i o n  o f  w e e d s  f r o m  a r o u n d  c o l d f r a m e s  a n d  h o t b e d s  w i l l  b e  w e l l  
w o r t h w h i l e  a s  a  g e n e r a l  p r e c a u t i o n a r y  m e a s u r e .  T h e  v a r i e t i e s  B a d g e r  
M a r k e t  a n d  B a d g e r  B a l l h e a d  a r e  m o d e r a t e l y  r e s i s t a n t  t o  m o s a i c .  S t r a i n s  
o f  c a b b a g e  k n o w n  a s  I m p r o v e d  W i s c o n s i n  A l l  S e a s o n s  a n d  I m p r o v e d  
W i s c o n s i n  B a l l h e a d  a r e  d i s t i n c t l y  h i g h e r  i n  m o s a i c  r e s i s t a n c e  t h a n  a r e  
t h e  c o m m o n  s t r a i n s  o f  t h e s e  v a r i e t i e s .  T h e r e  i s  n o  m e a n s  k n o w n  a t  
p r e s e n t  f o r  c o n t r o l l i n g  t h e  m o s a i c  v i r u s  i n  c o m m e r c i a l  h o r s e r a d i s h  
p l a n t i n g s .  
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CARROTS 
Disease Symptoms 
Cercospora leaf spot Alternaria leaf spot Yellows Soft rot 
LEAF-SPOT DISEASES (Causal fungi - Cercospora carotae and Alternaria 
dauci): With C. carotae) leaf spots generally light-tan under fairly dry 
conditions; dark-colored in moist atmosphere. Lesions circular or elon­
gated, causing lateral curling if along leaflet edge. In humid weather 
lower surface of lesions usually light gray or silver. Spots caused by A. 
dauci dark brown to black. Yellowing of surrounding tissue more pro­
nounced than with C. carotae. Both fungi attack petioles, producing 
elongated lesions, those caused by C. carotae usually having light-colored 
centers. Under conditions extremely favorab le to these fungi, they may 
kill entire top of plant. 
YELLOWS (Causal virus - the eastern strain of C hlorogenus callistephi) 
the aster -yellows virus ) : First symptom is yellowing of young leaves in 
crown. Numerous yellow shoots develop from crown. Older leaves become 
twisted and broken, and may become reddened or bronzed. Taproot 
often reduced in size. Clumps of secondary rootlets develop, usually in 
rows along taproot axis. Interior of carrot generally off-color, tending to 
be yellowish-green. Purees and other processed foods from affected 
carrots have a bitter flavor. 
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C A R R O T S  
D i s e a s e  S y m p t o m s  - D e v e l o p m e n t  a n d  C o n t r o l  
S O F T  R O T  ( C a u s a l  b a c t e r i u m  - E r w i n i a  c a r o t o v o r a ) :  A  w i d e  v a r i e t y  
o f  v e g e t a b l e s  a r e  s u s c e p t i b l e .  D e v e l o p s  m o s t  c o m m o n l y  o n  c a r r o t s  i n  
s t o r a g e .  M a y  a l s o  a p p e a r  i n  f i e l d  a n d  g a r d e n  w h c r e  o l d e r  l e a v e s  t u r n  
y e l l o w  a n d  g r a d u a l l y  w i t h e r .  W i l t i n g  a n d  s h r i v e l i n g  o f  y o u n g e r  l e a v e s  a t  
c e n t e r  o f  p l a n t  f o l l o w  a s  r o o t  d e c a y s .  I n  s t o r a g e ,  t i s s u e  o f  c a r r o t  r o o t s  
a p p e a r s  w a t e r - s o a k e d ,  f i n a l l y  b e c o m i n g  s o f t  a n d  s l i m y .  S k i n  m a y  r e m a i n  
u n b r o k e n .  W h e n  c a r r o t  i s  c u t  o p e n ,  a f f e c t e d  p o r t i o n  i s  b r o w n  a n d  s o f t  
i n  d i s t i n c t  c o n t r a s t  t o  h e a l t h y  t i s s u e .  
D i s e a s e  D e v e l o p m e n t  a n d  C o n t r o l  
L E A F - S P O T  D I S E A S E S :  S p o r e s  o f  b o t h  c a u s a l  f u n g i  a r e  d i s s e m i n a t e d  b y  
w i n d s ,  s p l a s h i n g  r a i n s ,  a n d  c u l t i v a t i o n .  S e e d  t r a n s m i s s i o n  o f  t h e  f u n g i  
i s  p r o b a b l y  n o t  i m p o r t a n t  i n  a r e a s  w h e r e  c a r r o t s  h a v e  b e e n  g r o w n  f o r  
s e v e r a l  y e a r s .  B o t h  f u n g i  m a y  o v e r w i n t e r  i n  o l d  c a r r o t  l e a v e s  i n  t h e  s o i l .  
C o n t r o L  A  t w o - o r  t h r e e - y e a r  r o t a t i o n  b e t w e e n  c a r r o t  c r o p s  w i l l  b e  
o f  s o m e  h e l p  i n  p r e v e n t i n g  i n f e c t i o n s .  F u n g i c i d e s  ( p a g e  5 7 )  s u c h  a s  z i n e b ,  
m a n e b ,  a n d  z i r a m  a p p l i e d  a t  t w o - w e e k  i n t e r v a l s  a r e  v a l u a b l e  i f  a p p l i c a ­
t i o n s  a r e  b e g u n  a r o u n d  J u l y  1 .  
Y E L L O W S :  T h e  c a u s a l  v i r u s  i s  t r a n s m i t t e d  b y  t h e  s i x - s p o t t e d  l e a f h o p p e r  
( M  a c r o s t e l e s  f a s c i f r o n s )  a n d  c a n  i n f e c t  a  w i d e  v a r i e t y  o f  v e g e t a b l e  a n d  
o r n a m e n t a l  p l a n t s  a s  w e l l  a s  m a n y  k i n d s  o f  w e e d s .  T h e  v i r u s  i s  p i c k e d  u p  
b y  t h e  l e a f h o p p e r  f r o m  i n f e c t e d  v e g e t a b l e  p l a n t s  ( c a r r o t s ,  l e t t u c e ,  a n d  
e n d i v e )  a n d  w e e d s  ( p l a n t a i n ,  w i l d  c a r r o t ,  e t c . )  a n d  i n j e c t e d  d u r i n g  
f e e d i n g  i n t o  h e a l t h y  p l a n t s .  T h e  e x a c t  m a n n e r  i n  w h i c h  t h e  l e a f h o p p e r  
o v e r w i n t e r s  i n  I l l i n o i s  i s  u n k n o w n .  
C o n t r o l .  E r a d i c a t i o n  o f  w e e d s  a r o u n d  c a r r o t  f i e l d s  a n d  g a r d e n s  o r  
t h e  a p p l i c a t i o n  o f  i n s e c t i c i d e s  t o  t h e s e  a r e a s  m a y  b e  o f  s o m e  h e l p .  
G r o w e r s  m u s t  d e p e n d  m a i n l y  o n  s p r a y i n g  o r  d u s t i n g  t h e  c a r r o t  f i e l d  w i t h  
D D T  ( w e t t a b l e  p o w d e r  o r  e m u l s i o n  s p r a y ,  o r  a  5  p e r c e n t  d u s t )  a t  t h e  
r a t e  o f  1 1 1 2  p o u n d s  ( a c t u a l )  o f  D D T  p e r  a c r e  b e g i n n i n g  w h e n  t h e  p l a n t s  
a r e  2  o r  3  i n c h e s  t a l l  a n d  a t  w e e k l y  i n t e r v a l s  u n t i l  f o u r  a p p l i c a t i o n s  h a v e  
b e e n  m a d e .  
S O F T  R O T :  T h e  c a u s a l  b a c t e r i a  e n t e r  t h e  c a r r o t  r o o t  t h r o u g h  w o u n d s .  
R a i n s  f a v o r  i n f e c t i o n  i n  t h e  f i e l d  a s  d o e s  h i g h  h u m i d i t y  i n  s t o r a g e .  
C o n t r o l .  C a r r o t s  s h o u l d  b e  d r y  a n d  f r e e  f r o m  b r u i s e s  a n d  c u t s  w h e n  
p l a c e d  i n  s t o r a g e .  E v e r y  e f f o r t  s h o u l d  b e  m a d e  t o  a v o i d  c o n d e n s a t i o n  o f  
m o i s t u r e  o n  t h e  c a r r o t s  w h i l e  t h e y  a r e  i n  s t o r a g e .  S t o r a g e  t e m p e r a t u r e s  
s h o u l d  n o t  b e  a l l o w e d  t o  g o  a b o v e  4 0 °  F .  T h e r e  a r e  n o  s p e c i f i c  c o n t r o l  
m e a s u r e s  f o r  t h e  d i s e a s e  i n  t h e  f i e l d  o t h e r  t h a n  r o t a t i o n  w i t h  n o n ­
s u s c e p t i b l e  c r o p s  s u c h  a s  g r a s s e s ,  c o r n ,  a n d  c e r e a l s .  C a r e  t o  a v o i d  i n j u r y  
d u r i n g  c u l t i v a t i o n  a n d  h a r v e s t  w i l l  d o  m u c h  t o w a r d  p r e v e n t i n g  l o s s e s  i n  
s t o r a g e .  
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CUCURBITS (VINE CROPS) 
Disease Symptoms 
Anthracnose of watermelon 
BACTERIAL WILT of cucumber and muskmelon (Causal bacterium­
Erwinia tracheiphila): Individual leaves wilt and become dull green. 
As infection spreads up and down runner, same symptoms appear on 
other leaves. Affected leaves brown and die. Bacteria spread through 
main stem to other runners. Soon entire plant dies. Sap from a cut end 
of an affected stem often sticky and, when touched with the finger, may 
be pulled into strands Iii- inch or so long. 
ANTHRACNOSE of watermelon, muskmelon, and cucumber (Causal 
fungus - Colletotrichum lagenarium ) : Leaf blades, petioles, stems, and 
fruit commonly affected . Leaves first show pale yellow areas which soon 
turn brown (cucumber) or black (watermelon). Spots may run together. 
Centers tear and are beaten out by rain so leaf looks ragged. Tan lesions 
on petiole and stem somewhat elongated and slightly sunken. Cankers on 
fruit first appear water-soaked, later pinkish gradually turning to black. 
Small fruits may turn black and die. 
SCAB of muskmelon, cucumber, and pumpkin (Causal fungus­
Cladosporium cucumerinum): Circular to angular water-soaked spots 
on leaves . Cankers on stem. Most apparent symptoms are on fruit. First 
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CUCURBITS (VINE CROPS) 
Disease Symptoms 
Fusarium wilt 
symptoms on fruit are lesions covered with brown, gummy ooze giving 
appearance of insect stings. Eventually rather deep cankers, which may 
be lined with a dark-green layer of fungus, form. 
ANGULAR LEAF SPOT of cucumber (Causal bacterium - Pseudomonas 
lachrymans): Small water-soaked spots on leaves. Later, spots dry up, 
turn tan, and often tear out. Lower surface of lesion shiny. Older spots 
bordered by leaf veins and angularly shaped. On fruit, small, round, 
water-soaked spots appear, which may crack open, often allowing soft­
rot organisms to enter. 
DOWNY MILDEW of cucumber, muskmelon, squash, and pumpkin 
(Causal fungus - Pseudoperonospora cubensis) : Confined mostly to 
leaves although fruit may be of poor quality owing to loss of leaves. 
Yellow, irregularly shaped spots on upper leaf surface with purplish 
mildew beneath on undersurface. On some cucurbits upper surface of 
spots is first yellow, then reddish-brown. 
POWDERY MILDEW of all cucurbits (Causal fungus - Erysiphe cicho­
racearum) : Appears first as small, white spots on leaves. Later, powdery 
white fungus growth covers part or all of upper leaf surface and young 
stems. Leaves turn brown and dry up. Plants weakened and generally 
yellowish . Fruit of poor quality and unfit for processing. 
FUSARIUM WILT of watermelon (Causal fungus - Fusarium oxysporum 
f. niveum) and of muskmelon (Causal fungus - F. oxysporum f. 
melonis) : Both watermelon and muskmelon seedlings wilt and die in two 
or three weeks after emergence. Older plants wilt and gradually die any 
time during season. In muskmelon wilt, brown streaks of dead tissue, 
beginning a t or near soil line, may extend almost entire length of runner. 
In wet weather these lesions show pink masses of fungus spores . 
MOSAIC of all cucurbits (Principal causal virus - Marmor cucumeris 
var. vulgare) : General symptoms light- and dark-green mottling of 
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C U C U R B I T S  ( V I N E  C R O P S )  
D i s e a s e  D e v e l o p m e n t  a n d  C o n t r o l  
M o s a i c  o f  c u c u m b e r  
l e a v e s .  L e a f  m a y  h a v e  t o  b e  h e l d  t o  l i g h t  t o  s e e  m o t t l i n g .  L e n g t h  o f  s t e m  
b e t w e e n  l e a v e s  s h o r t e n e d .  C u c u m b e r  f r u i t  o f t e n  s e v e r e l y  m o t t l e d  o r  h a s  
d a r k - g r e e n  w a r t s  o n  l i g h t - c o l o r e d  f r u i t .  C u c u m b e r  f r u i t  s o m e t i m e s  a l m o s t  
w h i t e .  A l l  e x c e p t  t h e  l e a v e s  a t  r u n n e r  t i p s  m a y  d i e  i n  s e v e r e  c a s e s .  
D i s e a s e  D e v e l o p m e n t  a n d  C o n t r o l  
B A C T E R I A L  W I L T  o f  c u c u m b e r  a n d  m u s k m e l o n :  T h e  c a u s a l  b a c t e r i a  
o v e r w i n t e r  i n  t h e  b o d i e s  o f  t h e  s t r i p e d  a n d  t h e  s p o t t e d  c u c u m b e r  b e e t l e s  
a n d  a r e  i n t r o d u c e d  i n t o  t h e  l e a v e s  o f  c u c u r b i t s  b y  t h e s e  i n s e c t s  a s  t h e y  
f e e d .  I n  t h e  c o m p l e t e  a b s e n c e  o f  t h e s e  b e e t l e s  t h e  d i s e a s e  d o e s  n o t  o c c u r .  
C o n t r o l .  T h e  e a r l y  a n d  r e p e a t e d  u s e  o f  0 . 7 5  p e r c e n t  r o t e n o n e  d u s t  
o r  3  p e r c e n t  D D T  d u s t  ( a p p l i e d  l i g h t l y )  i s  e s s e n t i a l .  B o t h  t o p  a n d  u n d e r ­
s i d e  o f  t h e  l e a v e s  m u s t  b e  t h o r o u g h l y  c o v e r e d .  T h e r e  a r e  n o  w i l t - r e s i s t a n t ,  
c o m m e r c i a l l y  a c c e p t a b l e  v a r i e t i e s .  
A N T H R A C N O S E  o f  w a t e r m e l o n ,  m u s k m e l o n ,  a n d  c u c u m b e r :  T h e  
a n t h r a c n o s e  f u n g u s  o v e r w i n t e r s  o n  r e f u s e  f r o m  t h e  p r e v i o u s  m e l o n  o r  
c u c u m b e r  c r o p  a n d  i s  s o m e t i m e s  s e e d - b o r n e .  C u c u m b e r  b e e t l e s  m a y  
t r a n s m i t  t h e  f u n g u s .  A b u n d a n t  r a i n f a l l  a c c o m p a n i e d  b y  s u r f a c e - d r a i n a g e  
w a t e r  a n d  t e m p e r a t u r e s  a r o u n d  7 5  °  F .  f a v o r  t h e  s p r e a d  a n d  d e v e l o p ­
m e n t  o f  t h e  f u n g u s .  M o s t  d a m a g e  g e n e r a l l y  l a t e  i n  t h e  s e a s o n .  
C o n t r o l .  T r e a t m e n t  o f  t h e  s e e d  w i t h  a  m e r c u r i c  c h l o r i d e  s o l u t i o n  
( p a g e  5 7 )  i s  s u g g e s t e d  a s  a  p r e c a u t i o n a r y  m e a s u r e .  H o w e v e r ,  t h i s  t r e a t ­
m e n t  i s  n o t  a  s u r e  c u r e  s i n c e  i t  w i l l  n o t  k i l l  t h e  f u n g u s  i f  i t  h a s  p e n e t r a t e d  
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CUCURBITS (VINE CROPS) 
Disease Development and Control 
to the interior of the seed. For tha t reason application of maneb, ziram, 
or captan (page 57) to the plants in the field at 10- to 14-day intervals 
beginning when vines start to spread is recommended. These protectants 
can be combined with insecticides and both applied at the same time. 
Rotation and sanita tion are likewise important control measures. The 
watermelon varieties Congo, Fairfax, Hope Diamond, and Charleston 
Gray have considerable resistance to anthracnose. 
SCAB of muskmelon, cucumber, and pumpkin: The scab fungus over­
winters on the seed, on crop refuse from the previous season, and in 
greenhouses as spores on the framework of the house ane! on other sur­
faces. Cool weather with frequent fogs is very favorable for scab devel­
opment, with temperatures around 63 ° F. most favorable for the fungus. 
Control. Seed treatment with mercuric chloride (p age 57) is rec­
ommended. A two- or three-year rotation between susceptible crops is 
also valuable. The cucumber varieties SR-6, SMR-9, and SMR-12 are 
scab-resistant. 
ANGULAR LEAF SPOT of cucumber : The causal bacteria are carried 
on the seed and overwinter in the soil. They are also likely to be carried 
by pickers handling wet vines. Abundant r ainfall and temperatures be­
tween 75 ° and 80 ° F . favor the disease. 
Control. Seed treatment with mercuric chloride (page 57) as for 
anthracnose and spraying or dusting the plants in the field with fixed­
copper fungicides are beneficial. Rotation and sanitation are necessary 
to eliminate the causal bacteria which overwinter in infested plant debris. 
Cucumbers should not be h arvested when the vines are wet. 
DOWNY MILDEW of cucumber, muskmelon , squash, and pumpkin : 
Primary infections in the field generally come from greenhouse-grown 
cucumbers or from spores carried progressively northward by wind from 
the southern part of the country. H eavy dews and frequent rainfall are 
favorable for the causal fungus. Temperature is not as important as it is 
with certain other vegetable diseases . The fungus is apparently not seed­
borne and does not overwinter in plant debris. 
Control. Applications of maneb, zineb, fixed copper, or a mixture of 
maneb and K arathane (p age 57) may be helpful. R esistance to downy 
mildew has been developed in T exas R esistant Cantaloupe No. 1 and 
the Homegarden variety of cantaloupe, and in the Ashley, Stono, Santee, 
and Palomar varieties of cucumber. No resistant varieties of squash and 
pumpkin are available. 
POWDERY MILDEW of all cucurbits: This disease occurs in Illinois 
mostly in canning-pumpkin fields and on greenhouse cucumbers. Little 
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C U C U R B I T S  ( V I N E  C R O P S )  
D i s e a s e  D e v e l o p m e n t  a n d  C o n t r o l  
i s  k n o w n  a s  t o  h o w  t h e  p o w d e r y - m i l d e w  f u n g u s  o v e r w i n t e r s ,  b u t  c r o p  
r e f u s e  i s  p r e s u m e d  t o  p l a y a  m a j o r  r o l e .  
C o n t r o l .  A p p l i c a t i o n s  o f  K a r a t h a n e  W D  ( p a g e  5 7 )  w i l l  h e l p  c o n t r o l  
p o w d e r y  m i l d e w  o n  c u c u m b e r ,  c a n t a l o u p e ,  a n d  s q u a s h .  M a n e b  m a y  
a l s o  b e  u s e d  o n  t h e s e  c r o p s  a n d  o n  p u m p k i n .  N o  r e s i s t a n t  v a r i e t i e s  o f  
c u c u r b i t s  s u i t a b l e  f o r  I l l i n o i s  c o n d i t i o n s  h a v e  b e e n  d e v e l o p e d .  H o w e v e r ,  
t h e  c a n t a l o u p e  v a r i e t y  H o m e g a r d e n  h a s  m o d e r a t e  r e s i s t a n c e  t o  p o w d e r y  
m i l d e w ,  d o w n y  m i l d e w ,  a n d  t h e  m e l o n  a p h i d  ( A p h i s  g o s s y p i i ) .  
F U S A R I U M  W I L T  o f  w a t e r m e l o n  a n d  m u s k m e l o n :  T h e  t w o  w i l t  f u n g i  
a r e  c a r r i e d  i n  t h e  s e e d  a n d  c a n  l i v e  f o r  s e v e r a l  y e a r s  i n  t h e  s o i l .  E i t h e r  
o f  t h e s e  f u n g i  m a y  a t t a c k  m u s k m e l o n  o r  w a t e r m e l o n  s e e d l i n g s  b u t  w i l l  
n o t  i n f e c t  a n y  o t h e r  p l a n t s .
1  
T h e  f u n g i  a r e  c o m m o n l y  s p r e a d  f r o m  o n e  
f i e l d  t o  a n o t h e r  b y  f a r m  i m p l e m e n t s ,  s u r f a c e - d r a i n a g e  w a t e r ,  a n d  o n  t h e  
f e e t  o f  m a n  a n d  a n i m a l s .  D a m a g e  i s  m o s t  s e v e r e  o n  l i g h t ,  s a n d y  s o i l s .  
C o n t r o l .  I n t e r v a l s  o f  8  t o  1 0  y e a r s  b e t w e e n  s u s c e p t i b l e  c r o p s  m a y  
h e l p  i n  c o n t r o l l i n g  t h e s e  d i s e a s e s .  T h e  p r i n c i p a l  m e a n s  o f  c o n t r o l  i s  t h e  
u s e  o f  r e s i s t a n t  v a r i e t i e s .  W i l t - r e s i s t a n t  w a t e r m e l o n  v a r i e t i e s  a r e  P u r d u e  
H a w k e s b u r y ,  B l a c k l e e ,  R e s i s t a n t  D i x i e  Q u e e n ,  F a i r f a x ,  S u m m i t ,  H o p e  
D i a m o n d ,  a n d  C h a r l e s t o n  G r a y .  ( T h e  l a t t e r  m a y  n o t  b e  h i g h l y  r e s i s t a n t  
i n  s o i l  h e a v i l y  i n f e s t e d  w i t h  t h e  w i l t  f u n g u s . )  T h e  p r i n c i p a l  w i l t - r e s i s t a n t  
m u s k m e l o n  v a r i e t i e s  a r e  I r o q u o i s ,  D e l i c i o u s  5 1 ,  H o n e y  R o c k  F u s a r i u m  
R e s i s t a n t ,  S p a r t a n  R o c k ,  a n d  H a r v e s t  Q u e e n .  
M O S A I C  o f  a l l  c u c u r b i t s :  T h e  v i r u s  c a u s i n g  t y p i c a l  c u c u m b e r  m o s a i c  
o v e r w i n t e r s  i n  p e r e n n i a l  w e e d s  i n c l u d i n g  p o k e w e e d  a n d  m i l k w e e d .  F r o m  
t h e s e  w i l d  h o s t s  a n d  f r o m  m o s a i c - a f f e c t e d  c u c u r b i t s ,  t h e  v i r u s  i s  c a r r i e d  
t o  h e a l t h y  p l a n t s  b y  t h e  m e l o n  a p h i d ,  t h e  g r e e n  p e a c h  a p h i d ,  a n d  t h e  
s p o t t e d  a n d  t h e  s t r i p e d  c u c u m b e r  b e e t l e s .  T h e  t y p i c a l  s t r a i n  o f  t h e  v i r u s  
i s  s e l d o m  i f  e v e r  c a r r i e d  i n  t h e  s e e d  o f  e c o n o m i c  c r o p s .  M e c h a n i c a l  
t r a n s m i s s i o n  o f  t h e  v i r u s  m a y  b e  i m p o r t a n t  i n  c u c u m b e r s  g r o w n  i n  t h e  
g r e e n h o u s e  a n d  i n  t h o s e  p i c k e d  f r e q u e n t l y  f o r  p i c k l e s .  
C o n t r o l .  F u m i g a t i n g  g r e e n h o u s e s  f o r  i n s e c t  c o n t r o l ,  s c r e e n i n g  g r e e n ­
h o u s e  v e n t i l a t o r s  t o  k e e p  o u t  i n s e c t  c a r r i e r s ,  a n d  g e t t i n g  r i d  o f  m i l k w e e d ,  
p o k e w e e d ,  a n d  o t h e r  w e e d s  a r o u n d  g r e e n h o u s e s ,  g a r d e n s ,  a n d  f i e l d s  a r e  
u s e f u l  c o n t r o l  m e a s u r e s .  T h e  u s e  o f  i n s e c t i c i d e s  i n  t h e  f i e l d  m a y  b e  o f  
s o m e  b e n e f i t .  A m o n g  t h e  v a r i e t i e s  o f  c u c u m b e r  r e s i s t a n t  t o  m o s a i c  a r e  
O h i o  M R - 1 7 ,  O h i o  M R - 2 5 ,  O h i o  M R - 2 0 0 ,  a n d  Y o r k s t a t e  P i c k l i n g .  
T h e  v a r i e t i e s  S M R - 9  a n d  S M R - 1 2  a r e  r e s i s t a n t  t o  b o t h  m o s a i c  a n d  s c a b  
( p a g e  2 7 ) .  M o s a i c  h a s  n o t  b e e n  s e r i o u s  e n o u g h  i n  t h e  o t h e r  c u c u r b i t s  t o  
w a r r a n t  a  b r e e d i n g  p r o g r a m  f o r  r e s i s t a n c e .  
1  T h e r e  i s  o n e  e x c e p t i o n  t o  t h i s  r u l e .  T h e  f u n g u s  o n  w a t e r m e l o n  ( F u s a r i u m  
o x y s p o r u m  f .  n i v e u m )  w i l l  i n f e c t  c i t r o n .  
2 8  
EGGPLANT 
Disease Symptoms - Development and Control 
DIAPORTHE BLIGHT and FRUIT ROT (Causal fungus - D iaporthe vex­
ans [Phomopsis vexansJ): Young seedlings damp off or are girdled at soil 
line. Large, brown, round to oblong lesions on leaves. Elongated brown 
cankers on branches and main stem. Large, round, chocolate-brown 
lesions on fruit. First infection often noticed during first harvest. All 
lesions, especially those on fruit, bear tiny, black pimples, which are 
fruiting bodies of the fungus. 
WILT (Causal fungus - V erticillium albo-atrum) : First sign is yellow­
ing of lower leaves. Soon brown areas appear between veins about the 
time first fruit is enlarging. Vascular tissue just under "skin" of stem 
becomes brown. Plants are stunted, may die, or can survive season. 
Disease Development and Control 
DUAPORTHE BLIGHT and FRUIT ROT: The fungus is seed-borne, over­
winters in crop refuse, and is carried by rain and on transplants. 
Control. The variety Florida Market has considerable resistance to 
Diaporthe blight in the South. In tests at the Cook county (I llinois) 
experiment station, Florida Market compared favorably in yield with 
Black Beauty, the standard variety by which all others are judged. Spray­
ing or dusting at lO-day intervals with fungicides such as captan, zineb, 
or ziram (page 57) beginning when the first fruit are one-half mature 
Diaporthe blight and fruit rot 
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E G G P L A N T  
D i s e a s e  D e v e l o p m e n t  a n d  C o n t r o l  
W i l t  
m a y  h e l p  t o  p r e v e n t  i n f e c t i o n .  H o t - w a t e r  s e e d  t r e a t m e n t  ( p a g e  5 6 )  i s  
s u g g e s t e d  a s  a  g e n e r a l  p r e c a u t i o n a r y  m e a s u r e .  
W I L  T :  T h i s  d i s e a s e  i s  r e s p o n s i b l e  f o r  m a n y  f i e l d s  h a v i n g  b e e n  a b a n d o n e d  
f o r  e g g p l a n t  p r o d u c t i o n  i n  I l l i n o i s .  
T h e  f u n g u s  i s  i n t r o d u c e d  i n t o  n e w  a r e a s  o n  t h e  s e e d ,  o n  f a r m  m a c h i n ­
e r y ,  a n d  o n  t h e  r o o t s  o f  t r a n s p l a n t s .  O n c e  i t  b e c o m e s  e s t a b l i s h e d  i n  a  
f i e l d ,  t h e  f u n g u s  g e n e r a l l y  p e r s i s t s  t h e r e  f o r  s e v e r a l  y e a r s .  M a n y  o t h e r  
c u l t i v a t e d  a n d  w e e d  p l a n t s  a r e  s u s c e p t i b l e  t o  i n f e c t i o n  b y  o n e  o r  m o r e  
f o r m s  o f  t h e  c a u s a l  f u n g u s .  T h e  f o r m  o n  e g g p l a n t  d o e s  n o t  c o m m o n l y  
i n f e c t  p e p p e r  ( p a g e  4 2 ) ,  b u t  t h e r e  i s  a  f o r m  t h a t  r e a d i l y  a t t a c k s  b o t h  
p e p p e r  a n d  e g g p l a n t .  
C o n t r o l .  N o  s a t i s f a c t o r y  c o n t r o l  m e a s u r e  f o r  w i l t  i s  k n o w n .  L o n g  
r o t a t i o n s  o f  8  t o  1 0  y e a r s  b e t w e e n  e g g p l a n t  a n d  o t h e r  s u s c e p t i b l e  c r o p s  
s u c h  a s  p e p p e r s ,  p o t a t o e s ,  o k r a ,  a n d  t o m a t o e s  m a y  a i d  i n  r e d u c i n g  t h e  
a m o u n t  o f  i n f e c t i o n .  P l a n t i n g  e g g p l a n t  o n  l a n d  t h a t  h a s  n o t  g r o w n  t h i s  
c r o p  b e f o r e  i s  h i g h l y  r e c o m m e n d e d .  H o w e v e r ,  t h i s  p r a c t i c e  m a y  b e  u s e ­
l e s s  u n l e s s  t h e  s e e d b e d  s o i l  i s  d i s i n f e s t e d  ( p a g e  5 9 ) .  N o  w i l t - r e s i s t a n t  
v a r i e t i e s  h a v e  b e e n  d e v e l o p e d .  H o t - w a t e r  s e e d  t r e a t m e n t  ( p a g e  5 6 )  i s  
s u g g e s t e d  a s  a  g e n e r a l  p r e c a u t i o n a r y  m e a s u r e  a l t h o u g h  t h e r e  i s  n o  p r o o f  
t h a t  t h i s  p r a c t i c e  w i l l  c o n t r o l  w i l t .  
3 0  
ONIONS 
Disease Symptoms 
Downy mildew Smut Fusarium bulb rot 
DOWNY MILDEW (Causal fungus - Peronospora destructor): May be 
localized on leaves or systemic, infecting entire plant. Localized lesions 
are pale green, oval to elongate, and may have alternating bands of 
yellowish and green tissue. In moist weather lesions have characteristic 
purplish mold. 
Systemically infected plants stunted with distorted, pale-green leaves. 
SMUT (Causal fungus - Urocystis cepulae ): At first dark streaks in 
cotyledon (the first leaf to emerge from the soil) of seedling. Similar 
symptoms on other leaves as they develop. Affected leaves soon swell and 
are distorted. Black streaks also in outer scales of developing bulb. 
Infected plants may survive through summer but usually die within one 
month after seedling emerges. Blisters in localized areas on leaves and 
bulbs, often rupturing to expose black, powdery spore mass. Smutted 
bulbs more susceptible than healthy ones to rotting in field and storage. 
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O N I O N S  
D i s e a s e  S y m p t o m s  
P l a n t s  n o  l o n g e r  s u s c e p t i b l e  t o  i n f e c t i o n  a f t e r  " k n e e "  o f  s e e d l i n g  
s t r a i g h t e n s  ( u s u a l l y  a b o u t  t h r e e  w e e k s  a f t e r  s e e d i n g ) .  
F U S A R I U M  B U L B  R O T  ( C a u s a l  f u n g i  - s p e c i e s  o f  F u s a r i u m ) :  F r o m  
m i d s e a s o n  p r o g r e s s i v e  y e l l o w i n g  a n d  d y i n g  b a c k  o f  l e a v e s  f r o m  t i p .  L a t e r ,  
b u l b  d e c a y s  a t  l o w e r  e n d .  E n t i r e  r o o t  s y s t e m  i s  l o s t  a s  r o o t s  t u r n  p i n k  
a n d  r o t .  S e m i - w a t e r y  r o t t i n g  o f  s u c c u l e n t  b u l b  s c a l e s .  A f f e c t e d  b u l b s  
m u m m i f y  i n  d r y  s o i l s  a n d  i n  s t o r a g e .  N o  f o u l  o d o r  u n l e s s  a c c o m p a n i e d  
b y  s e c o n d a r y  b a c t e r i a l  i n v a s i o n .  
C a u s e s  l o s s e s  i n  f i e l d  b u t  e s p e c i a l l y  s e v e r e  o n  o n i o n s  i n  s t o r , a g e ,  w h e r e  
i n f e c t e d  b u l b s  m a y  g o  u n n o t i c e d .  
N E C K  R O T  ( P r i n c i p a l  c a u s a l  f u n g u s  - B o t r y t i s  a l l i i ) :  U s u a l l y  b e g i n s  
i n  n e c k  t i s s u e  w h e r e  a f f e c t e d  s c a l e - t i s s u e  s o f t e n s ,  b e c o m e s  s u n k e n ,  a n d  
a p p e a r s  " c o o k e d . "  G r a y  m o l d y  g r o w t h  o n  s u r f a c e  o f  r o t t e d  a r e a ,  l a t e r  
b e a r i n g  r o u n d i s h ,  b l a c k ,  h a r d  b o d i e s  ( s c l e r o t i a ) .  B u l b  d r i e s  o u t  a n d  
b e c o m e s  m u m m i f i e d .  C o m m o n l y  a f f e c t s  b u l b s  a n d  s e t s  d u r i n g  c u r i n g  a n d  
s t o r a g e .  
S M U D G E  ( C a u s a l  f u n g u s  - C o l l e t o t r i c h u m  c i r c i n a n s ) :  S o m e w h a t  c i r ­
c u l a r  s m u d g e d  s p o t s  o n  b u l b  s u r f a c e ,  c o n t a i n i n g  s m a l l ,  b l a c k  s p e c k s  a r ­
r a n g e d  i n  c o n c e n t r i c  c i r c l e s .  S p e c k s  b e a r  t i n y ,  s h o r t  b r i s t l e s ,  v i s i b l e  w i t h  
t h e  a i d  o f  a  l o w - p o w e r  h a n d  l e n s .  I n  t h e  a b s e n c e  o f  b l a c k  b o d i e s ,  a r e a s  
N e c k  r o t  
S m u d g e  
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ONIONS 
Disease Symptoms - Development and Control 
may be slightly raised and yellowish. Onions may shrink or sprout pre­
maturely in storage. 
Often severe on white varieties. Of little importance on yellow or 
red onions since chemicals in dry outer scales prevent germination of 
smudge-fungus spores. 
PINK ROOT (Causal fungus - Pyrenochaeta terrestris): Seedlings may 
die. Pink discoloration of roots. Under certain conditions pink color is 
less pronounced if not entirely absent, with roots yellow to yellowish­
brown instead. Dead outer scale tissue of bulb may be affected. Living 
tissue of bulb not affected. Root system restricted by death of infected 
roots. Leaves often die from tip downward as if injured by drouth. 
Disease Development and Control 
DOWNY MILDEW: The causal fungus overwinters in onion bulbs and in 
the soil. The fungus spores are carried by air currents. Cool, humid 
weather with rainfall or repeated heavy dews favors the spread of the 
disease. In New York state, Egyptian (top-set) onions and potato (multi­
plier) onions in home gardens in the general vicinity of commercial 
fields were found to be sources of the mildew fungus. 
Control. Dusting or spraying with maneb, zineb (page 57), or with 
a zineb-sulfur mixture has shown the most promise as a control measure 
for downy mildew. However, the benefits from fungicides have not been 
consistently good, probably due for the most part to the difficulty in 
keeping the newly developed leaves covered. There are no highly resist­
ant varieties suitable for use in Illinois. 
SMUT: Although smut spores have been found on onion seed, spread 
of the fungus on the seed is probably not important. Transmission of the 
fungus from one field to another takes place on bulbs and sets and on 
farm implements. Once introduced into the soil the smut fungus remains 
alive for several years. Above temperatures of approximately 77° F. the 
number of infections from smut drops off rapidly. This explains why the 
disease occurs only in the northern part of Illinois. 
Control. Smut can be controlled in green bunching onions and in 
onion sets by mixing thiram or captan (page 57) with the dry seed be­
fore planting. Use 12 ounces of those products containing 75 percent 
thiram or captan to 10 pounds of seed. Control of smut in bulb onions 
can be obtained by mixing thiram or captan with seed which has been 
moistened with a methyl-cellulose sticker. Use 1 pound of products con­
taining 75 percent thiram or captan to 1 pound of seed. For pickling 
onions the dosage of fungicide and sticker may be half that recom­
mended for bulb onions. Details of these treatments are available from 
the Department of Plant Pathology, University of Illinois, Urbana. 
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D i s e a s e  D e v e l o p m e n t  a n d  C o n t r o l  
F U S A R I U M  B U L B  R O T :  I n f e c t i o n  i s  o f t e n  a s s o c i a t e d  w i t h  i n s e c t  w o u n d s .  
F e e d i n g  o f  o n i o n  m a g g o t s  i s  b e l i e v e d  t o  b e  a  f o r e r u n n e r  o f  F u s a r i u m  
b u l b  r o t .  T h e  c a u s a l  f u n g i  o v e r w i n t e r  i n  o n i o n  d e b r i s  l e f t  i n  t h e  s o i l .  
C o n t r o l .  T h i s  d i s e a s e  i s  e x t r e m e l y  d i f f i c u l t  t o  c o n t r o l .  R o t a t i n g  o n i o n s  
w i t h  o t h e r  c r o p s ,  r a k i n g  o n i o n  r e f u s e  o f f  t h e  f i e l d ,  a p p l y i n g  p r o p e r  i n s e c t i ­
c i d e s  f o r  m a g g o t  c o n t r o l ,  a n d  u s i n g  c a r e  t o  a v o i d  i n j u r y  t o  o n i o n  p l a n t s  
w h e n  c u l t i v a t i n g  a r e  p r a c t i c e s  w h i c h  a i d  i n  c o n t r o l l i n g  b u l b  r o t .  
N E C K  R O T :  T h e  c a u s a l  f u n g u s  o v e r w i n t e r s  a s  s c l e r o t i a  i n  t h e  s o i l  a n d  o n  
t h e  b u l b s .  O n i o n  d u m p  p i l e s  a r o u n d  w a r e h o u s e s  a r e  s o u r c e s  o f  i n f e c t i o n .  
C o o l ,  m o i s t  w e a t h e r  b e f o r e  a n d  a f t e r  h a r v e s t  i s  f a v o r a b l e  f o r  n e c k - r o t  
d e v e l o p m e n t .  I n f e c t i o n  i s  g r e a t e s t  a t  t e m p e r a t u r e s  b e t w e e n  6 0 °  a n d  7 0 °  F .  
C o n t r o l .  C o l o r e d  v a r i e t i e s ,  w h i c h  a r e  m o r e  r e s i s t a n t  t o  n e c k  r o t  t h a n  
w h i t e  o n i o n s ,  s h o u l d  b e  g r o w n  w h e r e  p o s s i b l e  i f  t h i s  d i s e a s e  i s  a n  a n n u a l  
p r o b l e m .  O n i o n  t o p s  s h o u l d  b e  a l l o w e d  t o  d r y  d o w n  n a t u r a l l y  b e f o r e  
h a r v e s t ,  a n d  b r u i s i n g  o f  b u l b s  a n d  s e t s  d u r i n g  h a r v e s t  s h o u l d  b e  a v o i d e d .  
A r t i f i c i a l  c u r i n g  b y  f o r c e d  d r a f t  a t  t e m p e r a t u r e s  b e t w e e n  9 8 °  a n d  1 1 8 °  
F .  w i l l  h e l p  h o l d  n e c k  r o t  i n  c h e c k .  M o i s t u r e  s h o u l d  n e v e r  b e  a l l o w e d  
t o  a c c u m u l a t e  o n  t h e  o n i o n s  i n  s t o r a g e .  
S M U D G E :  T h e  c a u s a l  f u n g u s  o v e r w i n t e r s  o n  o n i o n  d e b r i s  a n d  p r o b a b l y  
l i v e s  f o r  s e v e r a l  y e a r s  i n  t h e  s o i l  e v e n  i n  t h e  a b s e n c e  o f  c r o p  r e f u s e .  
S p l a t t e r i n g  r a i n  o r  s u r f a c e - d r a i n a g e  w a t e r  i s  n e c e s s a r y  f o r  d i s s e m i n a t i o n  
o f  t h e  f u n g u s .  
C o n t r o l .  W h e r e  i t  i s  e c o n o m i c a l l y  p o s s i b l e ,  w h i t e  o n i o n s  s h o u l d  b e  
r e p l a c e d  w i t h  c o l o r e d  v a r i e t i e s  h a v i n g  b u t  v e r y  f e w  l o o s e  o u t e r  s c a l e s .  I t  
i s  i m p o r t a n t  t o  p r o t e c t  s u s c e p t i b l e  v a r i e t i e s  f r o m  r a i n s  a f t e r  h a r v e s t  a n d  
t o  c u r e  t h e m  a r t i f i c i a l l y  s o o n  t h e r e a f t e r .  
P I N K  R O O T :  P i n k  r o o t  a p p e a r s  t o  b e  w o r s e  i n  p o o r l y  d r a i n e d  s o i l s  a n d  
i n  t h o s e  w i t h  l o w  o r g a n i c  m a t t e r .  T h e  t e m p e r a t u r e  m o s t  f a v o r a b l e  f o r  
d e v e l o p m e n t  o f  t h e  d i s e a s e  a n d  f o r  g r o w t h  o f  t h e  c a u s a l  f u n g u s  i s  
a r o u n d  7 8  °  F .  T h e  f u n g u s  i s  d i s s e m i n a t e d  p r i n c i p a l l y  i n  o n i o n  s e e d l i n g s  
a n d  s e t s .  A  l a r g e  n u m b e r  o f  e c o n o m i c  c r o p s  a r e  s u s c e p t i b l e  t o  i n f e c t i o n  
b y  t h e  p i n k - r o o t  f u n g u s .  
C o n t r o l .  R o t a t i n g  o n i o n s  w i t h  g r e e n - m a n u r e  c r o p s  o r  o t h e r w i s e  
b u i l d i n g  u p  t h e  o r g a n i c  c o n t e n t  o f  t h e  s o i l  t e n d s  t o  p r e v e n t  s e r i o u s  d a m ­
a g e  f r o m  p i n k  r o o t .  I n  s u c h  s o i l  i f  c e r t a i n  r o o t s  b e c o m e  i n f e c t e d  a n d  
d i e ,  n e w  r o o t s  c a n  b e  p r o d u c e d ,  e n a b l i n g  t h e  p l a n t  t o  m a i n t a i n  a  f a i r  
r a t e  o f  g r o w t h .  Y e l l o w  B e r m u d a ,  E x c e l ,  a n d  B e l t s v i l l e  B u n c h i n g  w e r e  
r a t h e r  h i g h l y  r e s i s t a n t  i n  t e s t s  a t  t h e  W i s c o n s i n  A g r i c u l t u r a l  E x p e r i m e n t  
S t a t i o n .  
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PEAS 
Disease Symptoms 
Fusarium wilt Ascochyta disease 
FUSARIUM WILT (Causal fungus - Fusarium oxysporum f. pisiJ race 1) : 
First symptoms yellowing of lower leaves and stunting of plant. Leaflet 
margins curl downward. Stem may swell slightly at or near soil line. 
Plant dies soon after first symptoms are noted. 
Cross-section through lower part of stem often reveals lemon to 
orange-brown vascular tissue. Disease occurs in circular areas in field 
or on isolated plants scattered throughout field. 
NEAR-WILT (Causal fungus - Fusarium oxysporum f. pisiJ race 2): 
External symptoms quite similar to those of wilt. Plants with near-wilt 
die more slowly. Vascular tissues are brick red instead of lemon to 
orange-brown. Affects varieties resistant to wilt. More apt to kill plants 
late in season. 
ASCOCHYTA and MYCOSPHAERELLA DISEASES (Causal fungi - see 
below) : 
(Mycosphaerella pinodes): Leaves have small or large, irregular to 
circular, purplish spots, some with ash-gray centers. Lesions sometimes 
show concentric rings. Badly infected leaves shrivel and dry up. Pod 
lesions similar to those on leaves except spots are sunken and without 
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B a c t e r i a l  b l i g h t  
c o n c e n t r i c  r i n g s .  B l a c k  t o  p u r p l i s h  s t r e a k s  o n  s t e m .  D i s e a s e d  s e e d  m a y  
r e s u l t  i n  f o o t  o r  s t e m  r o t  e x t e n d i n g  a b o v e  a n d  b e l o w  s o i l  l i n e .  
( A s c o c h y t a  p i n o d e l l a ) :  S y m p t o m s  s i m i l a r  t o  t h o s e  c a u s e d  b y  M .  
p i n o d e s  w i t h  f o o t  r o t  o u t s t a n d i n g .  
( A s c o c h y t a  p i s i ) :  S p o t s  o n  l e a v e s  a n d  p o d s  t a n  i n s t e a d  o f  b r o w n  o r  
b l a c k .  T i n y  b l a c k  p i m p l e s
1  
b e a r i n g  f u n g u s  s p o r e s  v i s i b l e  o n  l e s i o n s  o n  
l e a v e s ,  p o d s ,  a n d  s t e m s .  F o o t - r o t  a n d  t a p r o o t  i n f e c t i o n s  s e l d o m  f o u n d .  
B A C T E R I A L  B L I G H T  ( C a u s a l  b a c t e r i u m  - P s e u d o m o n a s  p i s i ) :  P r i n c i p a l  
s y m p t o m  i s  w a t e r - s o a k e d ,  r o u n d e d ,  o r  i r r e g u l a r l y  s h a p e d  s p o t s  o n  l e a v e s ,  
p o d s ,  a n d  s t e m s .  S p o t s  e n l a r g e  i n  w e t  w e a t h e r .  L e s i o n s  m a y  s h o w  w h i t e  
t o  c r e a m - c o l o r e d  s u r f a c e  o o z e .  A f f e c t e d  t i s s u e  i n  l e a v e s  t u r n s  b r o w n  a n d  
p a p e r y .  
R O O T  R O T S  ( C a u s a l  f u n g i  - A p h a n o m y c e s  euteiches~ F u s a r i u m  solani~ 
a n d  P e l l i c u l a r i a  f i l a m e n t o s a  [ R h i z o c t o n i a  s o l a n i J )  :  
A p h a n o m y c e s  r o o t  r o t :  C e n t r a l  p a r t  o f  t a p r o o t  s e p a r a t e s  a s  a  
l o n g ,  f i b e r - l i k e  s t r i n g  f r o m  s o f t e n e d  o u t e r  p o r t i o n  w h e n  p l a n t  i s  p u l l e d  
f r o m  m o i s t  s o i l .  F i n e  r o o t l e t s  k i l l e d .  D e c a y  m a y  e x t e n d  u p  s t e m  1  o r  
2  i n c h e s  a b o v e  s o i l  l i n e .  L e a v e s  s h r i v e l  p r o g r e s s i v e l y  u p w a r d .  P l a n t  i s  
d w a r f e d ;  i n  s e v e r e  c a s e s  c o l l a p s e s  a n d  d i e s .  
1  T h e s e  s i g n s  a r e  s i m i l a r  t o  t h o s e  o f  S e p t o r i a  b l o t c h  ( S e p t o r i a  p i s i ) .  H o w e v e r ,  
t h e  p a l e - y e l l o w  b l o t c h  l e s i o n s  a r e  i n d e f i n i t e  a n d  i n d i s t i n c t .  C o n t r o l  m e a s u r e s  f o r  
b l o t c h  a n d  A s c o c h y t a  d i s e a s e s  a r e  e s s e n t i a l l y  t h e  s a m e .  
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Aphanomyces root rot Fusarium root rot Pellicularia root rot 
Fusarium root rot: Mainly affects taproot. Above-ground portion 
of stem shows chocolate- or reddish-brown lesions. Advancing lesion is 
wedge-shaped with point upward. Foliage yellows. Plant eventually dies. 
Stem often girdled, causing plant to fall over. 
Pellicularia root rot: Brown or reddish-brown sunken lesions on 
underground stem and roots. Brown, thread-like filaments of fungus on 
surface of lesion visible with hand lens. As in Fusarium root rot, stem 
may be girdled. 
Note: Often impossible to differentiate among types of root rot. All 
three of above may be present on the same plant at the same time. 
Difficult late in season to determine whether root rot or wilt killed plant. 
MOSAIC DISEASES (Caused by anyone of several viruses): Generally 
leaves are mottled light and dark green, tending to be smaller than if 
healthy. Certain mosaic viruses cause curling and distortion of leaves 
and pods. Plants not usually stunted. 
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F U S A R I U M  W I L T :  I f  a  f i e l d  o r  g a r d e n  b e c o m e s  i n f e s t e d  w i t h  t h e  w i l t  
f u n g u s ,  i t  r e m a i n s  s o  i n d e f i n i t e l y .  L i k e  m o s t  f u s a r i a l  p a t h o g e n s ,  t h e  p e a ­
w i l t  f u n g u s  c a n  b e  c a r r i e d  f r o m  f i e l d  t o  f i e l d  o n  f a r m  m a c h i n e r y  a n d  o n  
c r o p  r e f u s e .  A  t h r e e - o r  f o u r - y e a r  r o t a t i o n  b e t w e e n  c r o p s  o f  p e a s  w i l l  
h e l p  p r e v e n t  a  b u i l d - u p  o f  w i l t  f u n g u s  i n  s o i l s .  T h e  f u n g u s  m a y  b e  c a r ­
r i e d  w i t h  t h e  s e e d .  S o i l  t e m p e r a t u r e  m o s t  f a v o r a b l e  f o r  t h e  f u n g u s  i s  
a r o u n d  7 0 °  F .  A f f e c t e d  p l a n t s  d i e  m o r e  r a p i d l y  i n  d r y  t h a n  i n  m o i s t  s o i l s .  
C o n t r o l .  O n c e  t h e  w i l t  f u n g u s  b e c o m e s  w e l l  e s t a b l i s h e d  i n  t h e  g a r d e n  
o r  f i e l d ,  i t  c a n  b e  c o n t r o l l e d  o n l y  b y  g r o w i n g  r e s i s t a n t  v a r i e t i e s .  T h e  
f o l l o w i n g  v a r i e t i e s  h a v e  a  h i g h  d e g r e e  o f  r e s i s t a n c e  t o  F u s a r i u m  w i l t :  
W i l t - r e s i s t a n t  A l a s k a ,  F r e e z o n i a n ,  G l a c i e r ,  P r i d e ,  W a n d o ,  E a r l y  P e r f e c ­
t i o n ,  N e w  E r a ,  W i s c o n s i n  E a r l y  S w e e t ,  a n d  D a r k - P o d d e d  T h o m a s  L a x t o n .  
N E A R - W I L T :  T h e  l i f e  h i s t o r y  o f  t h e  n e a r - w i l t  f u n g u s  i s  a b o u t  t h e  s a m e  
a s  t h a t  o f  t h e  w i l t  f u n g u s .  H o w e v e r ,  t h e  s o i l  t e m p e r a t u r e  m o s t  f a v o r a b l e  
f o r  d e v e l o p m e n t  o f  n e a r - w i l t  i s  s l i g h t l y  h i g h e r  t h a n  t h a t  f o r  w i l t .  
C o n t r o l .  N e a r - w i l t  i s  e x t r e m e l y  d i f f i c u l t  t o  c o n t r o l  b e c a u s e  o f  l a c k  o f  
r e s i s t a n t  v a r i e t i e s .  T h e  v a r i e t y  N e w  E r a  i s  r e s i s t a n t  t o  n e a r - w i l t .  T h r e e ­
o r  f o u r - y e a r  r o t a t i o n s  b e t w e e n  c r o p s  o f  p e a s  a s  w e l l  a s  g e n e r a l  s a n i t a t i o n  
m a y  h e l p  t o  p r e v e n t  a  b u i l d - u p  o f  t h e  f u n g u s  i n  i n f e s t e d  s o i l s .  
A S C O C H Y T A  a n d  M Y C O S P H A E R E L L A  D I S E A S E S :  T h e  t h r e e  c a u s a l  
f u n g i  a r e  s e e d - b o r n e  a n d  a r e  s p r e a d  i n  t h e  f i e l d  a n d  g a r d e n  b y  s p l a s h i n g  
M o s a i c  
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rains. Infections may arise from refuse left on the ground over winter. 
In addition, Mycosphaerella pinodes produces a type of spore which is 
forceably shot into the air and may be carried by the wind for a quarter 
of a mile or more. 
Control. Seed produced under dry-land conditions in the West is 
practically free from the Ascochyta diseases and should be used if at all 
possible. Three- or four-year rotations between crops of peas should be 
followed. The crop refuse should be plowed under deeply after harvest. 
Seed treatment with fungicides will not give appreciable control of these 
diseases. There are no resistant varieties, but Perfection (Advancer ) is 
less susceptible than most others. 
BACTERIAL BLIGHT: The causal bacteria overwinter in the seed and on 
crop refuse and are spread by rain. 
Control. There is no effective control for bacterial blight other than 
rotation and the use of seed produced in the semi-arid regions of the 
West. 
ROOT ROTS: All of the root-rot organisms will persist in the soil for 
many years. Aphanomyces root rot in particular is favored by excessive 
soil moisture. Pellicularia root rot will damage peas even at relatively 
low soil temperatures (optimum about 65 ° F.). Fusarium root rot tends 
to be most severe at higher soil temperatures while Aphanomyces attacks 
at intermediate temperatures (optimum about 75 ° F.). 
Control. There is no completely satisfactory control for the root-rot 
diseases once the fungi become prevalent in the soil. Planting peas in 
well-drained soils that have not grown this crop for three or four years 
and maintaining adequate fertility levels will be of some benefit. Un­
fermented pea-straw refuse should not be returned to fields that are to 
be planted in peas. Any other cultural practice that enables the plant 
to maintain a good rate of growth from the beginning will be helpful 
in preventing losses from root rot. The varieties New Era and Green 
Bayou were tolerant or resistant to Fusarium root rot in New Hampshire 
tests. 
MOSAIC DISEASES: Since most if not all of the viruses causing pea mosaic 
attack other legumes, they may overwinter in perennial legumes and be 
transmitted to peas by aphids during the spring. 
Control. Pea fields should be located as far as practical from other 
legumes. Pea-aphid control with insecticides is extremely important in 
both garden and field. The varieties Hundredfold, Little Marvel, Morse 
Market, Wisconsin Perfection, New Era, Resistant Surprise, and Wiscon­
sin Early Sweet are said to be resistant to one or more of the viruses 
. . 
causmg pea mosaIC. 
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W I L T  ( C a u s a l  f u n g u s  - a  f o r m  o f  V e r t i c i l l i u m  a l b o - a t r u m ) :  F i r s t  s y m p ­
t o m ,  l e a v e s  o n  s i n g l e  b r a n c h e s  o r  e n t i r e  p l a n t  w i l t  a n d  y e l l o w .  P l a n t  
c o m m o n l y  s t u n t e d .  O n l y  s y m p t o m  o n  f r u i t  i s  g e n e r a l  f l a b b i n e s s .  C r o s s ­
s e c t i o n  o f  s t e m  a t  o r  n e a r  s o i l  l i n e  s h o w s  b r o w n  v a s c u l a r  t i s s u e  j u s t  
u n d e r  " s k i n , "  o r  e p i d e r m i s .  D i s c o l o r a t i o n  e s p e c i a l l y  n o t i c e a b l e  a t  n o d e s  
w h e r e  b r a n c h e s  a r i s e .  N o  e x t e r n a l  s y m p t o m s  o r  s i g n s  o n  s t e m .  P l a n t s  
f i r s t  s h o w i n g  s y m p t o m s  b y  J u l y  u s u a l l y  d i e  i n  t w o  o r  t h r e e  w e e k s .  
B A C T E R I A L  S P O T  ( C a u s a l  b a c t e r i u m  - X  a n t h o m o n a s  v e s i c a t o r i a ) :  I n ­
f e c t e d  p l a n t s  i n  s e e d b e d  h a v e  s m a l l ,  i r r e g u l a r ,  b l a c k  s p o t s ,  u s u a l l y  a l o n g  
e d g e  o f  c o t y l e d o n  l e a v e s .  O l d e r  p l a n t s  s h o w  s m a l l ,  c i r c u l a r ,  p a l e - g r e e n  
p i m p l e s  o n  l e a f .  S p o t s  e n l a r g e ,  b e c o m i n g  p a l e  y e l l o w  w i t h  d a r k - b r o w n  
b o r d e r s .  C e n t e r  o f  s p o t  o f t e n  d i e s  a n d  c o l l a p s e s .  O n  o l d  l e a v e s ,  f i r s t  
W i l t  - d i s e a s e d  p l a n t s  a t  r i g h t  
- c r o s s - s e c t i o n  o f  s t e m  n e a r  s o i l  l i n e  
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Bacterial spot Sunsca ld Blossom-end rot 
noticeable symptom is often dark-green, water-soaked spots, turning 
dark brown in the fall. Leaves may yellow and drop any time during 
season. Some fall while green. Spots on stem small, elongated, and raised, 
but generally not conspicuous. Spots on fruit circular with cracked and 
roughened or warty appearance, first pale green, soon turning brown. 
SUNSCALD (Non-infectious): Appears at any place on fruit. A light­
colored area on fruit surface exposed to sun, shortly becoming slightly 
sunken or wrinkled and creamy white on older fruit. Spots light brown 
on young fruit. Scalded tissue dries out rapidly in hot weather and 
becomes thin and papery. Growth of secondary organisms commonly 
results in black or gray mold on scalded surface. Entire fruit may rot. 
BLOSSOM-END ROT (Non-infectious): Starts as water-soaked spot at or 
near blossom end of fruit. Symptoms in advanced stages similar to those 
of sunscald, with development of secondary organisms in affected areas. 
INTERNAL FRUIT ROT (Causal agents - various species of fungi and 
bacteria): Pepper fruit cut open sometimes has seed covered with moldy 
or slimy growth which may be pink, gray, brown, or black. Seed often 
shrivelled or otherwise unfit for planting. 
MOSAIC (Causal virus - Marmor tabaci var. vulgare) the common to­
bacco-mosaic virus, typical strain; other viruses may at times be present) : 
Light- and dark-green mottling of leaves plus a general stunting of plant 
if infection is early in season. Leaves puckered ,and distorted. Stunting 
of upper part of stem. Streaks and ring spots on foliage generally caused 
by viruses other than common tobacco-mosaic virus. Fruit reduced in 
size and number, but usually normally shaped. 
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W i l  T :  T h i s  d i s e a s e  i s  a t  p r e s e n t  c o n f i n e d  o n l y  t o  o n e  a r e a  ( W h i t e s i d e  
c o u n t y )  i n  I l l i n o i s  w h e r e  i t  i s  t h e  d i r e c t  c a u s e  o f  s e v e r a l  a c r e s  h a v i n g  
b e e n  t a k e n  o u t  o f  c o m m e r c i a l  p e p p e r  p r o d u c t i o n .  
T h e r e  i s  e v i d e n c e  t h a t  t h e  c a u s a l  f u n g u s  i s  s e e d - b o r n e  a n d  i s  c a r r i e d  
f r o m  o n e  f i e l d  o r  l o c a l i t y  t o  a n o t h e r  i n  t h e  s o i l  o r  i n  s e e d l i n g s .  F i e l d s  
i n f e s t e d  w i t h  t h e  w i l t  f u n g u s  h a v e  r e m a i n e d  s o  f o r  a t  l e a s t  t e n  y e a r s .  
T h i s  f u n g u s  m a y  a l s o  i n f e c t  e g g p l a n t  ( p a g e  3 0 )  .  
C o n t r o l .  N o  s a t i s f a c t o r y  c o n t r o l  m e a s u r e s  h a v e  y e t  b e e n  w o r k e d  o u t .  
T h e  h o t  o r  p u n g e n t  v a r i e t i e s  a p p e a r  t o  b e  s o m e w h a t  m o r e  s u s c e p t i b l e  t o  
w i l t  t h a n  t h e  s w e e t  k i n d s .  A s  a  p r e c a u t i o n a r y  m e a s u r e ,  i t  i s  s u g g e s t e d  
t h a t  t h e  s e e d  b e  t r e a t e d  i n  h o t  w a t e r  ( p a g e  5 6 )  f o l l o w e d  w h e n  d r y  w i t h  
t h i r a m  ( p a g e  5 7 ) ,  a n d  s o w n  i n  s o i l  s t e r i l i z e d  w i t h  s t e a m  o r  f o r m a l d e h y d e  
( p a g e s  6 0  a n d  6 1 ) .  S e e d l i n g s  s h o u l d  b e  p l a n t e d  o n l y  i n  f i e l d s  t h a t  h a v e  
n o t  g r o w n  t h i s  c r o p  b e f o r e  o r  a t  l e a s t  n o t  f o r  a  p e r i o d  o f  t e n  y e a r s .  
B A C T E R I A L  S P O T :  T h e  c a u s a l  b a c t e r i a  o v e r w i n t e r  o n  t h e  s u r f a c e  o f  t h e  
s e e d  a n d  a r e  d i s s e m i n a t e d  o n  t h e  s e e d  a n d  s e e d l i n g s .  S p r e a d  a n d  i n f e c ­
t i o n  a r e  f a v o r e d  b y  d r i v i n g  r a i n s .  T o m a t o  l e a v e s ,  s t e m s ,  a n d  f r u i t  a l s o  a r e  
s u s c e p t i b l e  t o  i n f e c t i o n  b y  t h e s e  b a c t e r i a .  
C o n t r o l .  A  t w o - o r  t h r e e - y e a r  r o t a t i o n  w i l l  a i d  i n  c o n t r o l l i n g  b a c t e r i a l  
s p o t  a s  w i l l  e r a d i c a n t  s e e d  t r e a t m e n t  w i t h  m e r c u r i c  c h l o r i d e  ( p a g e  5 7 ) .  
A  s p r a y  c o n t a i n i n g  a n  a n t i b i o t i c ,  s t r e p t o m y c i n ,  h a s  g i v e n  c o n t r o l  i n  
F l o r i d a ,  M a r y l a n d ,  a n d  D e l a w a r e  w h e n  a p p l i e d  t o  p l a n t s  a t  f r e q u e n t  
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intervals in the seedbed or field. A combination of streptomycin and 
fixed copper (page 57) when used at 100 p .p.m. and 4 pounds to 100 
gallons, respectively, has also been used with success. Fixed-copper fungi­
cides are recommended. 
SUNSCALD: The disease is caused by exposure of the fruit to intense, 
direct sunlight. 
Control. Varieties producing fruit which hangs downward and luxu­
riant foliage are less apt to be damaged by sunscald than those with 
upright fruit not well protected from the sun by the leaves. Diseases 
causing loss of leaves such as bacterial spot (page 40) may also contrib­
ute to damage from sunscald. 
BLOSSOM-END ROT: Believed caused by fluctuations in soil moisture. 
Control. Any practice which tends to provide uniform moisture such 
as straw mulches and irrigation during dry periods will be helpful. 
INTERNAL FRUIT ROT: Observations in Minnesota showed that when the 
pepper fruit has a tiny pin hole in the blossom end (stylar region) of the 
fruit owing to incomplete closure following pollination it is susceptible to 
internal fruit rot. Various fungi and bacteria as well as water enter the 
fruit through this opening and cause seed infections. These openings 
occur more often in some varieties than in others. 
Control. Seedsmen can remove most if not all the discoloration in 
good pepper seed and also kill fungi and bacteria on the seed surface by 
soaking it for 20 minutes in a 2-percent sodium hypochlorite solution. 
The Minnesota workers found that selection of seed from disease-free 
fruit gave plants producing fewer fruit having a hole in the blossom end. 
Thus it is possible to breed for resistance to internal fruit rot by using 
the structure of the blossom end as a selective character. 
MOSAIC: The virus occurs on a wide variety of plants of the pepper 
family including tomato, tobacco, petunia, and several species of related 
weeds. It may overwinter on perennial weeds. The virus is carried in 
manufactured tobacco and is transmitted to peppers and other suscep­
tible crop plants on the hands of tobacco users. Spread from plant to 
plant is chiefly by mechanical means and by aphids. 
Control. Those who use tobacco should wash their hands in a tri­
sodium phosphate solution (1 ounce to 1 quart of water) before handling 
pepper seedlings and transplants. Aphids should be kept under control 
by the use of appropriate insecticides. Weeds such as ground cherry and 
nightshade should be eradicated from the borders of gardens and pepper 
fields, and from around greenhouses, hotbeds, and coldframes used for 
the production of plants. Resistant varieties are Yolo Wonder, Rutgers 
World Beater No. 13, Liberty Bell, Caldel, and Keystone Resistant Giant. 
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S t e w a r t ' s  d i s e a s e  S m u t  - o n  e a r  
- o n  t a s s e l  
S T E W A R T ' S  D I S E A S E  [ B A C T E R I A L  W I L T l  ( C a u s a l  b a c t e r i u m  - B a c t e ­
r i u m  s t e w a r t i i ) :  M o s t  a p p a r e n t  i n  y o u n g  p l a n t s  l e s s  t h a n  2  f e e t  t a l l .  
O l d e r  l e a v e s  w i l t  f i r s t  a n d  a p p e a r  a s  i f  f r o s t - d a m a g e d .  P l a n t  i s  s t u n t e d ,  
a n d  m a y  d e v e l o p  p r e m a t u r e  w h i t e  t a s s e l s .  S o m e  p l a n t s  d i e  e a r l y  i n  
s e a s o n ;  o t h e r s  l i v e  t o  p r o d u c e  e a r s .  L e a f  l e s i o n s  i r r e g u l a r  i n  s h a p e ,  
o f t e n  e x t e n d i n g  e n t i r e  l e n g t h  o f  l e a f  a s  l i g h t - g r e e n ,  y e l l o w ,  o r  b r o w n  
s t r e a k s .  Y e l l o w ,  s l i m y  o o z e  a p p e a r s  o n  s u r f a c e  o f  i n n e r  e a r  h u s k s  o r  o n  
b u n d l e s  ( " s t r i n g s " )  i n  l o w e r  p a r t  o f  s t e m  i f  s t a l k  i s  c u t  w h i l e  s t i l l  g r e e n .  
S M U T  ( C a u s a l  f u n g u s  - U s t i l a g o  z e a e ) :  G a l l s  o r  " b o i l s "  o n  a x i l l a r y  
b u d s ,  l e a v e s ,  e a r ,  a n d  t a s s e l .  G a l l s  o n  s t a l k  u s u a l l y  o n l y  f o l l o w  m e c h a n i c a l  
i n j u r y .  L i g h t - g r a y  o r  w h i t e  m e m b r a n e  c o v e r i n g  g a l l  b r e a k s  a p a r t ,  f r e e ­
i n g  p o w d e r y  b l a c k  s p o r e s .  P l a n t s  i n f e c t e d  w h e n  q u i t e  y o u n g  s e v e r e l y  
s t u n t e d  b u t  s e l d o m  d i e .  
R U S T  ( C a u s a l  f u n g u s  - P u c c i n i a  s o r g h i ) :  E l o n g a t e d ,  b r i g h t - y e l l o w  l e ­
s i o n s  o n  l e a v e s ,  e a r  s h e a t h s ,  s t a l k ,  a n d  t a s s e l .  O r a n g e - y e l l o w  t o  b r o w n  
p u s t u l e s  i n  c e n t e r  o f  l e s i o n s  b e a r  f u n g u s  s p o r e s .  I n d i v i d u a l  l e s i o n s  m a y  
r u n  t o g e t h e r .  
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SWEET CORN 
Disease Symptoms 
Rust Helminthosporium leaf blight 
HELMINTHOSPORIUM LEAF BLIGHT (Causal fungus - H elminthospo­
rium turcicum): Large, elliptical lesions on leaf blades and ear sheaths. 
Lesions first water-soaked, changing to greenish-brown, then to black or 
straw-yellow on drying. Grayish-black spore masses in center of lesions. 
Not to be confused with Stewart's disease in which lesions often extend 
as streaks through entire length of leaf. 
DIPLODIA ROT (Causal fungus - D iplodia zeae): Causes rot of seed­
lings, roots, stalks, and ears . Outer tissues of seedling stem below soil 
line show brown, dry rot. After roots rot, stalks lose green color, leaves 
appear as if damaged by frost, and plant dies. Pith of stalks is shredded. 
Tassels droop. Localized infections at nodes from air-borne spores lodged 
inside leaf sheath. Nodal tissue brown with black fru iting bodies of 
fungus evident late in season. Stalks commonly break at affected nodes. 
Fungus grows into ear and husk through shank. In corn raised for seed, 
husk stuck to ear by white fungus growth. 
GIBBERELLA ROT (Principal causal fungus - Gibberella zeae) : Infected 
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D i s e a s e  D e v e l o p m e n t  a n d  C o n t r o l  
s e e d  e m b r y o  i n  s o i l  b e c o m e s  b r o w n  b e f o r e  r o o t s  f o r m .  I n f e c t e d  s e e d l i n g s  
s h o w  b r o w n ,  w a t e r - s o a k e d  l e s i o n s  o n  o u t e r  t i s s u e s  o f  l a t e r a l  a n d  t a p  r o o t s ,  
a n d  o f  u n d e r g r o u n d  s t e m .  
P i n k  o r  r e d d i s h  e a r  r o t  p r o g r e s s e s  f r o m  t i p  d o w n w a r d .  R e d d i s h  l e ­
s i o n s  o n  s t a l k  a t  n o d e s  f o l l o w e d  b y  p r e m a t u r e  r i p e n i n g  o f  p l a n t .  S t a l k s  
c o m m o n l y  b r e a k .  
D i s e a s e  D e v e l o p m e n t  a n d  C o n t r o l  
S T E W A R T ' S  D I S E A S E  [ B A C T E R I A L  W I L T 1  :  T h e  c a u s a l  b a c t e r i a  o v e r ­
w i n t e r  i n  t h e  s e e d ,  i n  o l d  c o r n s t a l k s ,  a n d  i n  c o r n  f l e a  b e e t l e s ,  w h i c h  
s p r e a d  t h e  b a c t e r i a  w h e n  f e e d i n g  o n  y o u n g  c o r n  p l a n t s  i n  t h e  s p r i n g .  
T h e  t w e l v e - s p o t t e d  c u c u m b e r  b e e t l e  m a y  a l s o  c a r r y  t h e  b a c t e r i a .  H e a v y  
r a i n s  a t  p l a n t i n g  t i m e  f a v o r  t h e  d i s e a s e .  L o w  w i n t e r  t e m p e r a t u r e s  i n  
g e n e r a l  a r e  u n f a v o r a b l e  f o r  s u r v i v a l  o f  t h e  i n s e c t  c a r r i e r s ,  s o  d a m a g e  
f r o m  S t e w a r t ' s  d i s e a s e  i s  l i k e l y  t o  b e  s l i g h t  i n  s e a s o n s  f o l l o w i n g  s e v e r e  
w i n t e r s .  F o r  e x a m p l e ,  t h e  d i s e a s e  w i l l  o r d i n a r i l y  b e  o f  l i t t l e  i m p o r t a n c e  i f  
t h e  s u m  o f  t h e  m e a n  t e m p e r a t u r e s  f o r  D e c e m b e r ,  J a n u a r y ,  a n d  F e b r u a r y  
i s  b e l o w  9 0
0  
F .  O n  t h e  o t h e r  h a n d ,  s e v e r e  d a m a g e  i s  l i k e l y  t o  f o l l o w  i f  
t h e  s u m  i s  a b o v e  1 0 0
0  
F .  I n t e r m e d i a t e  c o n d i t i o n s  w i l l  o c c u r  i f  t h e  s u m  i s  
b e t w e e n  9 0  0  a n d  1 0 0 0  F .  
C o n t r o l .  D e e p  f a l l  p l o w i n g  w i l l  b e  o f  s o m e  h e l p  i n  c o n t r o l l i n g  S t e w ­
a r t ' s  d i s e a s e .  P l a n t i n g  s h o u l d  b e  d e l a y e d  a s  l a t e  i n  t h e  s p r i n g  a s  i s  c o n ­
s i s t e n t  w i t h  c o r n - b o r e r  c o n t r o l  r e c o m m e n d a t i o n s .  C h i e f  r e l i a n c e  f o r  
c o n t r o l  s h o u l d  b e  p l a c e d  o n  p l a n t i n g  o n l y  w e l l - a d a p t e d ,  w i l t - r e s i s t a n t  
v a r i e t i e s  a n d  o n  t h e  u s e  o f  i n s e c t i c i d e s .  S e v e r a l  r e s i s t a n t  v a r i e t i e s  a r e  n o w  
a v a i l a b l e  a n d  a r e  l i s t e d  a s  s u c h  b y  p r a c t i c a l l y  a l l  s e e d  c o m p a n i e s .  H o w ­
e v e r ,  e v e n  t h e  v a r i e t i e s  m o s t  r e s i s t a n t  t o  w i l t  m a y  b e  s e v e r e l y  d a m a g e d  
i n  s e a s o n s  f a v o r a b l e  f o r  t h e  d i s e a s e .  E n t o m o l o g i s t s  o f  t h e  I l l i n o i s  S t a t e  
N a t u r a l  H i s t o r y  S u r v e y  s u g g e s t  t h e  f o l l o w i n g  e x p e r i m e n t a l  d o s a g e s  a n d  
a p p l i c a t i o n s  o f  i n s e c t i c i d e s  f o r  c o n t r o l  o f  t h e  c o r n  f l e a  b e e t l e s  i n  a r e a s  
w h e r e  t h e s e  i n s e c t s  a r e  a n  a n n u a l  p r o b l e m :  J u s t  b e f o r e  o r  a f t e r  p l a n t i n g ,  
a p p l y  1  p o u n d  ( a c t u a l )  o f  d i e l d r i n  p e r  a c r e  a n d  w o r k  i t  i m m e d i a t e l y  i n t o  
t h e  u p p e r  f e w  i n c h e s  o f  s o i l .  I f  s u c h  s o i l  t r e a t m e n t  w a s  n o t  m a d e  a n d  
f l e a  b e e t l e s  a p p e a r ,  a p p l y  1 1 1 2  p o u n d s  ( a c t u a l )  o f  D D T  o r  1 / 4  p o u n d  
( a c t u a l )  o f  d i e l d r i n  i n  a  b a n d  o v e r  t h e  r o w  a s  a  f o l i a g e  s p r a y  w h e n  t h e  
b e e t l e s  f i r s t  a p p e a r .  A d d i t i o n a l  t r e a t m e n t s  m a y  b e  n e e d e d  i f  b e e t l e  p o p u ­
l a t i o n s  p e r s i s t .  
S M U T :  T h e  f u n g u s  o v e r w i n t e r s  p r i n c i p a l l y  o n  c r o p  r e f u s e  i n  t h e  s o i l  a n d  
i s  d i s s e m i n a t e d  a s  s p o r e s  o v e r  l o n g  d i s t a n c e s  b y  w i n d .  L o c a l i z e d  i n f e c ­
t i o n s  o f t e n  f o l l o w  h a i l  i n j u r y  a n d  d e t a s s e l i n g .  H o w e v e r ,  s u c h  i n f e c t i o n s  
m a y  o c c u r  a t  a n y  t i m e  d u r i n g  d e v e l o p m e n t  o f  t h e  c o r n  p l a n t .  S m u t  i s  
n o t  c o m m o n l y  c a r r i e d  o v e r  t o  t h e  n e x t  s e a s o n  o n  t h e  s e e d .  
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SWEET CORN 
Disease Development and Control 
Control. Cutting out and destroying the smut galls as well as long 
rotations have been recommended as control measures for certain sec­
tions of the country. However, this practice is of little value in the Mid­
west where field corn, which is also susceptible, is widely grown. The only 
hope for holding smut in check is to choose the best-adapted hybrid 
available. In general, smut-susceptible hybrids and inbreds are avoided 
by sweet-corn breeders. 
RUST: In recent years rust infections on sweet corn have been severe 
from midseason on. Although rust has not done a noticeable amount of 
damage as yet, the disease could cause large losses. 
The source of rust infections in Illinois is not known. Two of the 
four kinds of corn-rust spores are reported to occur on Oxalis sp. (wood 
sorrel) while the two remaining types are found on corn. However, rust 
infections on Oxalis sp. are not believed to be of any importance in 
initiating the disease on corn. It may be that the urediospores are carried 
in on air currents during the spring and summer from corn in states south 
of Illinois. In Florida the urediospores overwinter in old corn plant 
refuse and in the soil. 
Control. There is no control known at present for corn rust other 
than to plant well-adapted varieties. 
HELMINTHOSPORIUM LEAF BLIGHT: The causal fungus overwinters pri­
marily in corn refuse. It is spread in the field largely by rain or wind. 
Control. Sanitation, rotation, and clean plowing are recommended as 
control measures. Spraying with maneb or zineb (page 57) has given 
some control of this disease in the South. There are no resistant varieties. 
DIPLODIA ROT: Seedling infection is most damaging in wet soils when 
temperatures are low enough to retard seedling growth. First infec­
tions usually come from infected seed but secondary spread is by wind­
borne spores. 
Control. Sanitation and rotation are precautionary measures but seed 
treatment with fungicides such as thiram, dichlone, and captan (page 57) 
must be relied upon for control. There are no resistant varieties. 
GIBBERELLA ROT: The fungus overwinters in crop debris and in the 
seed. First infections come from air-borne spores. Moist, warm weather 
is extremely favorable for infection. As is true for Diplodia rot, losses 
are greater if soil temperatures are low enough to retard seedling growth. 
Control. Measures effective against Diplodia rot apply also to control 
of Gibberella rot. There are no resistant varieties. 
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W i l t  o r  s t e m  r o t  
W I L T  o r  S T E M  R O T  ( C a u s a l  f u n g u s  - F u s a r i u m  o x y s p o r u m  f .  b a t a t a s ) :  
I n  s e e d b e d ,  l e a v e s  o f  a f f e c t e d  p l a n t s  s o m e w h a t  p u c k e r e d  a n d  d u l l  g r e e n  
w i t h  y e l l o w i n g  b e t w e e n  v e i n s .  W h i t e n e d  p a r t  o f  s t e m  b e l o w  s o i l  l i n e  h a s  
f a i n t  p u r p l i s h  t i n t .  P l a n t s  o f t e n  d i e  . a  f e w  w e e k s  a f t e r  s e t t i n g  i n  f i e l d .  
G e n e r a l l y  y o u n g e s t  l e a v e s  s h o w  s y m p t o m s  f i r s t  b u t  r e m a i n  o n  p l a n t  u n t i l  
i t  d i e s .  O l d e s t  l e a v e s  d r o p  s o o n  a f t e r  f u n g u s  i n v a d e s  s t e m .  A  n u m b e r  o f  
s h o r t  s t e m s  d e v e l o p  a t  c e n t e r  o f  h i l l .  S t e m  s h o r t e n s  a n d  t h i c k e n s .  S e c ­
t i o n e d  s t e m  r e v e a l s  d a r k e n i n g  o f  v a s c u l a r  t i s s u e ,  w h i c h  m a y  e x t e n d  f o r  
s e v e r a l  f e e t  f r o m  r o o t s  i n t o  v i n e .  I n  h o t ,  d r y  w e a t h e r  s t e m  m a y  s p l i t  
o p e n  n e a r  g r o u n d .  P o t a t o e s  m a y  s h o w  b l a c k  s t r e a k i n g  t h r o u g h o u t  t i s s u e s .  
S C U R F  ( C a u s a l  f u n g u s  - M  o n i l o c h a e t e s  i n f u s c a n s ) :  P o t a t o  s k i n  d i s ­
c o l o r e d  r u s t y  b r o w n  ( a l m o s t  b l a c k  o n  r e d - s k i n n e d  v a r i e t i e s ) .  L e s i o n s  
o f t e n  r u n  t o g e t h e r ,  c o v e r i n g  n e a r l y  a l l  o f  p o t a t o .  S k i n  m a y  c r a c k .  I n  s t o r ­
a g e ,  p o t a t o e s  l o s e  w a t e r ,  b e c o m e  s p o n g y ,  t h e n  d r y  a n d  h a r d .  
B L A C K  R O T  ( C a u s a l  f u n g u s  - C e r a t o s t o m e l l a  f i m b r i a t a ) :  B l a c k  c a n k e r s  
o n  u n d e r g r o u n d  s t e m .  L e a v e s  t u r n  y e l l o w .  A l l  s p r o u t s  m a y  b e  k i l l e d  
b e f o r e  t h e y  c o m e  o u t .  C i r c u l a r ,  s h a l l o w ,  b r o w n  s p o t s  o n  p o t a t o .  A s  t h e y  
e n l a r g e ,  s p o t s  a n d  f l e s h y  t i s s u e  b e n e a t h  b e c o m e  g r e e n i s h - b r o w n  t o  b l a c k .  
P o t a t o  t a s t e s  b i t t e r .  
S U R F A C E  R O T  ( C a u s a l  f u n g u s  - F u s a r i u m  o x y s p o r u m ) :  C i r c u l a r ,  
s l i g h t l y  s u n k e n  s p o t s  o n  p o t a t o e s .  S i n g l e  l e s i o n s  n o t  l a r g e r  t h a n  %  i n c h  
a c r o s s ,  b u t  t w o  o r  m o r e  m a y  r u n  t o g e t h e r  t o  f o r m  l a r g e r  l e s i o n s .  R o t  i s  
s h a l l o w  w i t h  s u r f a c e  o f  p o t a t o  s h r i n k i n g  b e t w e e n  s p o t s .  W h o l e  p o t a t o  
d r i e s  a n d  i s  m u m m i f i e d .  
S O F T  R O T  o r  R I N G  R O T  ( C a u s a l  f u n g u s  - R h i z o p u s  n i g r i c a n s ) :  W h e n  
i n f e c t i o n  t a k e s  p l a c e  a t  e n d  o f  p o t a t o ,  r o t  e x t e n d s  r a p i d l y .  W h o l e  p o t a t o  
b e c o m e s  m u s h y ,  s t r i n g y ,  a n d  c h o c o l a t e - b r o w n .  B l a c k  f r u i t i n g  b o d i e s  o f  
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Disease Symptoms - Development and Control 
fungus on cobwebby growth identical to that on moldy bread. When 
infection occurs through wounds in enlarged portion of potato, rot tends 
to girdle the potato. Disease then known as "ring rot." Spread is rela­
tively slow. Decayed area firm, dark brown, and sunken. Usually rot is no 
deeper than 112 inch. May occasionally extend through entire potato. 
SOIL ROT (Causal fungus - Streptomyces ipomoea): Leaves small, thin, 
and pale green. Plants dwarfed. Some may die during season. Lateral 
feeding roots few in number and deformed. Dark lesions on roots and 
underground part of stem. Pits on potato up to 1 inch in diameter with 
jagged margins. Potatoes are deformed. 
INTERNAL CORK (Causal agent - unidentified virus) : Most noticeable 
symptom is dark-brown or nearly black, irregularly shaped, corky areas 
in potato tissue. Cavities on outside of potato where spots occur near 
surface. No clearly recognizable above-ground symptoms. Roots with no 
symptoms at harvest may develop internal cork after storage. 
Disease Development and Control 
WILT or STEM ROT: The causal fungus is carried in slips (young plants) 
and in the seed potatoes, and are spread by surface-drainage water and 
Black rot Scurf 
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SWEET POTATOES 
Disease Development and Control 
farm implements. Once introduced into a field, the fungus lives in the 
soil for several years. Infection takes place mainly through freshly cut 
stems and roots, and through fresh leaf scars (where leaves are pulled 
from the stem) . 
Control. Potatoes for seed should be selected in advance of frost 
only from those vines showing no external or internal symptoms of wilt. 
Three- or four-year rotations between crops and disinfestation of seedbed 
soil (page 59) are recommended. Before bedding, the potatoes should 
be treated in a mercuric chloride solution or in a suspension of Semesan 
Bel. (See page 58 for details of treatment.) Roots and base of sprouts 
should be dipped in and out of a suspension of zineb or ziram (page 57) 
prepared by thoroughly mixing 1 ounce of fungicide in 3 gallons of water. 
SCURF: The scurf fungus overwinters on diseased potatoes in storage and 
on crop refuse. It spreads in the seedbed from the potato to the young 
shoots. The disease develops in the field and in storage. 
Control. Three- or four-year rotations and treatment of seed potatoes 
in a mercuric chloride solution1 (page 57) are valuable control measures 
for scurf. 
BLACK ROT: The black-rot fungus overwinters on the potatoes in 
storage and in crop debris. The disease spreads from diseased to healthy 
potatoes in storage. In the field the fungus spores are carried by rains 
and from one locality to another on plants and potatoes. 
Control. Sanitation, seed and sprout treatment as for wilt, seedbed 
disinfestation, and rotation with other crops help to control black rot. 
Bed cuttings made by cutting off the sprouts approximately 1 inch above 
the soil line will insure black-rot-free stock. Sanitation in and disinfesta­
tion2 of storage houses are important. It is best not to wash sweet 
potatoes that are from a crop in which any black rot is present. Such 
potatoes should be marketed as soon as possible. 
SURFACE ROT: Wounds in the potato are not necessary for penetration 
and infection by the causal fungus. Initial infections generally take place 
around harvest time or early in storage. The disease does most damage 
if the potatoes are dug while the soil is wet. Light-skinned Jersey types 
are more susceptible than potatoes with dark-yellow skins. 
Control. Sanitation in and disinfestation of storage houses as for 
black-rot control are important. 
1 This treatment is not effective against scurf unless wettable sulfur is added 
at the rate of 71h pounds to 32 gallons of bichloride solution. 
2 One method of disinfestation is to spray the storage floor, walls, and ceiling 
thoroughly with a copper sulfate (blue vitriol) solution made by dissolving 1 
pound of the chemical in 10 gallons of water. Details of the second method 
(fumigation with formaldehyde) may be obtained by writing the Department of 
Plant Pathology, University of Illinois, Urbana, Illinois. 
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S O F T  R O T  o r  R I N G  R O T :  T h e  c a u s a l  f u n g u s  i s  w i d e s p r e a d  i n  n a t u r e  a n d  
t h e  s p o r e s  a r e  c a r r i e d  b y  a i r  c u r r e n t s .  R o u g h  h a n d l i n g  d u r i n g  h a r v e s t  
a n d  t r a n s p o r t a t i o n  o f t e n  c a u s e  i n j u r i e s  t h a t  p r o v i d e  e a s y  e n t r a n c e  f o r  t h e  
s o f t - r o t  f u n g u s  i n t o  t h e  s w e e t  p o t a t o .  
C o n t r o l .  S a n i t a t i o n  a r o u n d  a n d  i n  s t o r a g e  a s  w e l l  a s  m a i n t e n a n c e  o f  
s t o r a g e  t e m p e r a t u r e s  a t  a b o u t  6 0
0  
F .  a f t e r  c u r i n g
1  
a r e  i m p o r t a n t  c o n t r o l  
m e a s u r e s .  C a r e  t o  a v o i d  b r u i s i n g  t h e  p o t a t o e s  d u r i n g  h a r v e s t i n g  a n d  
h a n d l i n g  i s  e x t r e m e l y  i m p o r t a n t .  M o i s t u r e  s h o u l d  n o t  b e  a l l o w e d  t o  f o r m  
o n  s t o r e d  p o t a t o e s .  
S O I L  R O T  :  T h e  d i s e a s e  i s  f a v o r e d  b y  a l k a l i n e  o r  n e u t r a l  s o i l  w i t h  l o w  
f e r t i l i t y .  I t  i s  m o r e  s e v e r e  w h e n  d r y  w e a t h e r  o c c u r s  a t  t h e  t i m e  t h e  
y o u n g  p l a n t s  a r e  p r o d u c i n g  r o o t s .  T h e  c a u s a l  f u n g u s  o v e r w i n t e r s  i n  t h e  
f i e l d  a n d  o c c a s i o n a l l y  i n  h o t b e d s .  P o t a t o e s  u s e d  f o r  b e d d i n g  m a y  b e  a  
s o u r c e  o f  i n f e c t i o n .  
C o n t r o l .  A p p l i c a t i o n  o f  s u l f u r  t o  f i e l d  s o i l  t o  r e d u c e  t h e  p H  t o  5 . 2  o r  
b e l o w  h a s  g i v e n  g o o d  r e s u l t s  i n  L o u i s i a n a .  H o w e v e r ,  t h i s  i s  p r o b a b l y  n o t  
p r a c t i c a l  i n  I l l i n o i s  s i n c e  a  s o i l  p H  o f  5 . 2  i s  s l i g h t l y  m o r e  a c i d  t h a n  i s  
b e s t  f o r  o t h e r  v e g e t a b l e s  g r o w n  i n  r o t a t i o n  w i t h  s w e e t  p o t a t o e s .  D i s i n ­
f e s t a t i o n  o f  h o t b e d  s o i l  ( p a g e  5 9 )  a n d  p o t a t o e s  u s e d  f o r  b e d d i n g  ( p a g e  
5 8 )  i s  r e c o m m e n d e d .  T h e  v a r i e t y  A c a d i a n  h a s  s o m e  r e s i s t a n c e  t o  s o i l  r o t  
b u t  t h e r e  a r e  n o  v a r i e t i e s  t h a t  a r e  h i g h l y  r e s i s t a n t  w h e n  g r o w n  i n  h e a v i l y  
i n f e s t e d  s o i l .  
I N T E R N A L  C O R K :  R e l a t i v e l y  h i g h  s t o r a g e  t e m p e r a t u r e s  ( 6 5  
0  
F .  o r  a b o v e )  
a r e  m o r e  f a v o r a b l e  f o r  i n t e r n a l  c o r k  d e v e l o p m e n t  t h a n  l o w e r  t e m p e r a ­
t u r e s  ( 5 5  
0  
t o  6 0  
0  
F . ) .  
T h e  c a u s a l  v i r u s  i s  t r a n s m i t t e d  b y  o n e  o r  m o r e  s p e c i e s  o f  a p h i d s .  I t  
m a y  a l s o  b e  c a r r i e d  i n  r o o t s  u s e d  i n  b e d d i n g  a n d  i n  p l a n t s .  
C o n t r o l .  A l t h o u g h  a p h i d  c o n t r o l  w i t h  i n s e c t i c i d e s  i s  i n d i c a t e d ,  t h e r e  
i s  n o  p r o o f  a s  y e t  t h a t  t h e  u s e  o f  i n s e c t i c i d e s  w i l l  g i v e  s a t i s f a c t o r y  c o n t r o l  
o f  i n t e r n a l  c o r k .  V i r u s - f r e e  s t o c k s  h a v e  b e e n  s t a r t e d  b y  s a v i n g  o n l y  t h o s e  
p l a n t s  f r o m  r o o t s  f o u n d ,  b y  s l i c i n g  a f t e r  s p r o u t  p r o d u c t i o n ,  t o  b e  f r e e  
f r o m  i n t e r n a l  c o r k .  T h e  v a r i e t i e s  P o r t o  R i c o ,  Q u e e n  M a r y ,  a n d  G o l d ­
r u s h  a r e  v e r y  s u s c e p t i b l e .  A l l g o l d  a n d  H e a r t o g o l d  a r e  c o n s i d e r a b l y  m o r e  
r e s i s t a n t .  N a n c y  H a l l ,  N a n c y  G o l d ,  R e d  N a n c y ,  R e d  G o l d ,  N e m a g o l d ,  
J e r s e y  O r a n g e ,  a n d  Y e l l o w  J e r s e y  a l s o  m a y  h a v e  s o m e  r e s i s t a n c e .  
1  T e m p e r a t u r e s  i m m e d i a t e l y  a f t e r  s t o r a g e  s h o u l d  b e  h e l d  b e t w e e n  8 0 °  a n d  
9 0 °  F .  w i t h  r e l a t i v e  h u m i d i t y  f r o m  9 5  t o  1 0 0  p e r c e n t  f o r  t w o  w e e k s  a f t e r  w h i c h  
t h e  t e m p e r a t u r e  s h o u l d  b e  l o w e r e d  t o  a r o u n d  5 6 °  F .  T e m p e r a t u r e s  d u r i n g  s t o r a g e  
s h o u l d  n o t  b e  a l l o w e d  t o  d r o p  b e l o w  t h i s  p o i n t .  
5 2  
MISCELLANEOUS DISEASES 
Disease Symptoms 
ROOT KNOT (Causal nematodes - several species of Meloidogyne) 
formerly H eterodera marioni): Nematodes burrowing into roots of many 
kinds of plants cause small, knot-like or rounded swellings, or galls, in 
older, larger roots. Plants with severe galling of roots grow slowly, look 
unthrifty, tend to wilt in hot weather, and may die prematurely. Galls 
are swellings within the root in contrast to beneficial bacterial nodules, 
which appear to be attached to the side of roots of peas and beans. 
There is no easy way to tell the difference between clubroot (page 13 ) 
and root knot in cabbage in the field. However, clubroot galls are gen­
erally larger than nematode galls. Also, while clubroot is fairly common 
in certain areas, root knot is rarely found in cabbage in Illinois. 
DAMPING-OFF (Causal fungi - various species of Pythium) Phytophtora) 
Pellicularia) Fusarium) PhomaJ AphanomycesJ and Sclerotinia) : Symp­
toms much the same on all crops. 
Pre-emergence damping-off: Seed rots in soil or seedling dies before 
it comes up. 
Post-emergence damping-off (most often associated with the term 
"damping-off"): Seedling topples over after emerging from soil but 
while still small and succulent. Stem tissues at soil line become water­
soaked and browned or blackened depending largely on the fungus 
involved. Shriveling of affected tissue may follow. 
Wires tern of cabbage (page 13 ) is a form of damping-off, but seed­
lings do not fall over, because of the woody central core of tissue in stem. 
Root knot Damping-off 
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M I S C E L L A N E O U S  D I S E A S E S  
D i s e a s e  D e v e l o p m e n t  a n d  C o n t r o l  
R O O T  K N O T :  I n s i d e  r o o t  s w e l l i n g s  o r  g a l l s ,  t h e  n e m a t o d e s  g r o w ,  m a t u r e ,  
a n d  l a y  e g g s  f r o m  w h i c h  t h e  n e x t  g e n e r a t i o n  d e v e l o p s .  
T h e s e  n e m a t o d e s  m a y  l i v e  o v e r  t h e  w i n t e r  i n  s o i l  o r  i n  d o r m a n t  
r o o t s  a n d  t u b e r s .  T h e y  t h r i v e  i n  g r e e n h o u s e s  i n  s u c h  p l a n t s  a s  t o m a t o e s ,  
c u c u m b e r s ,  a n d  m a n y  o r n a m e n t a l s .  O u t - o f - d o o r s  t h e y  a r e  m o r e  t r o u b l e ­
s o m e  i n  l i g h t  t h a n  i n  h e a v y  s o i l s ,  a n d  i n  w a r m  t h a n  i n  c o o l  c l i m a t e s .  
S o m e  o f  t h e m  c a n  s u r v i v e  n o r t h e r n  I l l i n o i s  w i n t e r s ,  b u t  s e v e r e  r o o t - k n o t  
d a m a g e  h e r e  i s  o f t e n  t h e  r e s u l t  o f  u s i n g  i n f e c t e d  t r a n s p l a n t s .  
C o n t r o l .  E v e r y  p r e c a u t i o n  s h o u l d  b e  t a k e n  t o  p r e v e n t  t r a n s f e r  o f  
n e m a t o d e s  f r o m  g r e e n h o u s e s  t o  f i e l d s  a n d  f r o m  o n e  f a r m  t o  a n o t h e r  b y  
m o v e m e n t  o f  s o i l  o r  b y  p l a n t i n g  i n f e c t e d  t r a n s p l a n t s  o r  t u b e r s .  U n l e s s  
g r e e n h o u s e s ,  h o t b e d s ,  a n d  c o l d f r a m e s  a r e  k n o w n  t o  b e  f r e e  f r o m  r o o t  
k n o t ,  t h e  s o i l  s h o u l d  b e  d i s i n f e s t e d .  S t e a m  d i s i n f e s t a t i o n  ( p a g e  6 0 )  n o t  
o n l y  i s  e f f e c t i v e  a g a i n s t  n e m a t o d e s  b u t  a l s o  k i l l s  f u n g u s  p a t h o g e n s ,  i n ­
s e c t s ,  a n d  w e e d  s e e d s .  I f  s t e a m  i s  n o t  a v a i l a b l e ,  c e r t a i n  c h e m i c a l s  c a n  b e  
u s e d  t o  f u m i g a t e  n e m a t o d e - i n f e s t e d  s o i l .  T h e s e  a r e :  ( 1 )  a  m i x t u r e  o f  
m e t h y l  b r o m i d e ,  e t h y l e n e  d i c h l o r i d e  a n d  c a r b o n  t e t r a c h l o r i d e ,  ( 2 )  e t h ­
y l e n e  d i b r o m i d e  i n  n a p h t h a ,  ( 3 )  m e t h y l  b r o m i d e  a n d  c h l o r o p i c r i n ,  
( 4 )  m e t h y l  b r o m i d e  i n  n a p h t h a ,  ( 5 )  a  m i x t u r e  o f  1 , 2 - d i c h l o r o p r o p a n e  
a n d  1 , 3 - d i c h l o r o p r o p e n e ,  ( 6 )  c h l o r o p i c r i n ,  a n d  ( 7 )  3 , 5 - d i m e t h y l t e t r a h y ­
d r o - 1 , 3 , 5 , 2 H  t h i a d i a z i n e - 2 - t h i o n e .  T h e s e  s e v e n  s o i l  f u m i g a n t s  a r e  s o l d  
u n d e r  v a r i o u s  t r a d e  n a m e s .  T h e  d i r e c t i o n s  f o r  t h e i r  u s e  g i v e n  b y  t h e  
m a n u f a c t u r e r s  s h o u l d  b e  f o l l o w e d  e x a c t l y .  T h e s e  f u m i g a n t s  a p p e a r  t o  
w o r k  b e s t  i n  l i g h t ,  f r i a b l e  s o i l s .  I t  i s  d o u b t f u l  i f  t h e i r  u s e  c a n  b e  j u s t i f i e d  
f o r  v e g e t a b l e  c r o p s  g r o w n  o u t - o f - d o o r s  i n  I l l i n o i s .  
D A M P I N G - O F F  :  D a m p ,  c l o u d y  w e a t h e r ,  p o o r  v e n t i l a t i o n ,  h e a v y ,  t i g h t  
s o i l ,  a n d  o v e r c r o w d i n g  a n d  o v e r w a t e r i n g  o f  p l a n t s  i n  t h e  s e e d b e d  a r e  
i d e a l  c o n d i t i o n s  f o r  d a m p i n g - o f f .  M a n y  o f  t h e  d a m p i n g - o f f  f u n g i  a r e  
p r e s e n t  i n  m o s t  s o i l s ,  e v e n  t h o s e  t a k e n  f r o m  u n c u l t i v a t e d  f i e l d s  f o r  
g r e e n h o u s e  u s e .  
C o n t r o l .  S o i l  d i s i n f e s t a t i o n  ( p a g e  5 9 )  w i t h  s t e a m ,  d r y  h e a t ,  o r  f o r ­
m a l d e h y d e  i s  v e r y  e f f e c t i v e  i n  c o n t r o l l i n g  p r e - e m e r g e n c e  a n d  p o s t ­
e m e r g e n c e  d a m p i n g - o f f  i n  t h e  h o t b e d ,  c o l d f r a m e ,  g r e e n h o u s e  g r o u n d  
b e d s  a n d  b e n c h e s ,  a n d  i n  t h e  s e e d  f i a t .  S e e d  t r e a t m e n t  w i t h  a  p r o t e c t i v e  
f u n g i c i d e  ( p a g e  5 9 )  i s  a l s o  a d v i s a b l e  e v e n  i f  t h e  s o i l  h a s  b e e n  d i s i n f e s t e d .  
T h i s  m e a s u r e  i s  p a r t i c u l a r l y  e f f e c t i v e  a g a i n s t  s e e d  r o t  a n d  h e l p s  s o m e ­
w h a t  i n  c o n t r o l l i n g  t h e  p o s t - e m e r g e n c e  p h a s e  o f  t h e  d i s e a s e .  S o m e t i m e s  
p o s t - e m e r g e n c e  d a m p i n g - o f f  c a n  b e  s t o p p e d  b y  s p r i n k l i n g  t h e  s o i l  a n d  
p l a n t s  w i t h  a  S e m e s a n
1  
s u s p e n s i o n  m a d e  b y  m i x i n g  1  o u n c e  o f  t h e  p o w d e r  
i n  3  g a l l o n s  o f  w a t e r .  A p p l y  a t  t h e  r a t e  o f  1  q u a r t  t o  1 0  s q u a r e  f e e t  o f  
s o i l .  A n y o n e  o f  s e v e r a l  f u n g i c i d a l  s p r a y s  ( p a g e  5 7 )  a l s o  m a y  b e  h e l p f u l .  
1  2 - c h l o r o - 4 - ( h y d r o x y m e r c u r i )  p h e n o l .  
S 4  
GENERAL CONTROL MEASURES 
Disease Prevention 
In addition to specific control measures, there are several general 
practices that all vegetable growers should follow to keep losses from 
diseases at a minimum: 
Use disease-free seed when you can get it. Several disease-causing 
agents are known to be carried in or on the seed. Certified seed should 
be purchased if possible. Seed grown in the semi-arid regions of the far 
West is likely to be disease-free. 
Treat seed. Regardless of their origins, certain kinds of seed should 
be given an eradicative treatment (page 56) to insure freedom from 
disease organisms unless the seed has already been so treated by the seed 
company. A protective fungicide will also be necessary in most instances 
to guard against damping-off (page 59). 
Sow seed and plant young seedlings in disease-free soil. Many serious 
diseases in the garden and field start from infested soil in the seedbed. 
All seedbed soil should be disinfested (page 59) unless it is known to 
be free from disease-causing agents. 
See that seedbeds are well ventilated and that sashes are properly 
maintained. Good ventilation of seedbeds along with proper spacing 
and watering of seedlings will help to prevent seedling diseases. Keep 
all sashes glazed so that water does not drip onto the seedbed. Keep 
glass free from dust and dirt in order to admit the most sunlight. 
Use only healthy transplants. Diseases are often introduced into 
gardens and fields on transplants. If you have to buy plants, insist that 
they be free from diseases. Do not set out plants with spots on the leaves, 
brown lesions on the stems, or knots on the roots. 
Pay close attention to sanitation. If you have a garden where a 
three-year rotation is not practical, pull up and destroy all plants that 
die during the growing season. Do not place these plants on the compost 
pile or the disease organisms that killed them may be returned to the 
soil. If you are growing vegetables on a commercial scale, it is advisable 
to plow all plant refuse under deeply. Destroy all perennial weeds around 
gardens and fields since they often harbor over winter certain diseases or 
the insects that spread them. Keep storages free from plant refuse to 
avoid contamination of stored vegetables. 
Control insects. Several viruses causing vegetable diseases are spread 
by insects. In these instances the application of insecticides on a regular 
schedule is essential. Near-perfect control of insects such as leafhoppers 
and aphids is necessary if the viruses they carry are to be checked. 
Rotate crops. Many disease-producing organisms can overwinter in 
the soil. Most vegetable growers have learned by experience that plant­
ing the same crop on the same ground year after year causes an increase 
in diseases. Once every three years is often enough to plant related 
vegetables on the same ground. 
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G E N E R A L  C O N T R O L  M E A S U R E S  
D i s e a s e  P r e v e n t i o n  - S e e d  T r e a t m e n t  
K e e p  o u t  o f  g a r d e n s  a n d  f i e l d s  w h e n  p l a n t s  a r e  w e t .  D o n ' t  w a l k  
t h r o u g h  p l a n t i n g s  o r  c u l t i v a t e  t h e m  w h e n  t h e  p l a n t s  a r e  w e t  f r o m  d e w  
o r  r a i n .  T h i s  i s  v e r y  i m p o r t a n t  i n  p r e v e n t i n g  t h e  s p r e a d  o f  c e r t a i n  l e a f ­
s p o t  d i s e a s e s .  
S e e d  T r e a t m e n t  
V e g e t a b l e  s e e d  t r e a t m e n t s  a r e  o f  t w o  t y p e s :  e r a d i c a t i v e  s e e d  t r e a t ­
m e n t )  w h i c h  d e s t r o y s  d i s e a s e - p r o d u c i n g  f u n g i  a n d  b a c t e r i a  c a r r i e d  w i t h  
t h e  s e e d ;  a n d  p r o t e c t i v e  s e e d  t r e a t m e n t )  w h i c h  c o a t s  o r  " g a l v a n i z e s "  t h e  
s e e d  c o a t ,  t h u s  p r o t e c t i n g  t h e  s e e d  a g a i n s t  d e c a y  a n d  d a m p i n g - o f f  c a u s e d  
b y  s o i l  o r g a n i s m s .  B o t h  t y p e s  o f  t r e a t m e n t  a r e  i m p o r t a n t  i n  p r o d u c i n g  
d i s e a s e - f r e e  v e g e t a b l e  p l a n t s .  S i n c e  v e r y  f e w  s e e d - t r e a t i n g  m a t e r i a l s  w i l l  
s e r v e  b o t h  a s  e r a d i c a n t s  a n d  a s  p r o t e c t a n t s ,  i t  i s  u s u a l l y  a d v i s a b l e  t o  
f o l l o w  t h e  e r a d i c a t i v e  t r e a t m e n t  w i t h  a  p r o t e c t i v e  t r e a t m e n t .  N a m e s  o f  
s e e d - t r e a t m e n t  a n d  o t h e r  f u n g i c i d e s  a r e  l i s t e d  i n  T a b l e  1 .  T r e a t m e n t s  
f o r  s e e d s  o f  s p e c i f i c  v e g e t a b l e s  a r e  g i v e n  i n  T a b l e  2 .  
E R A D I C A T I V E  T R E A T M E N T S  
H o t  w a t e r  o r  m e r c u r i c  c h l o r i d e  s o l u t i o n  c a n  b e  u s e d  a s  a n  e r a d i c a t i v e  
t r e a t m e n t  f o r  d i s e a s e  c o n t r o l  o n  s e v e r a l  k i n d s  o f  v e g e t a b l e  s e e d s .  H o t ­
w a t e r  t r e a t m e n t  w i l l  e l i m i n a t e  m o s t  i n t e r n a l  a n d  e x t e r n a l  s e e d - b o r n e  
p a t h o g e n s  ( c a u s a l  a g e n t s )  b u t  i s  r e c o m m e n d e d  o n l y  f o r  s e e d  o f  e g g p l a n t ,  
p e p p e r ,  a n d  m e m b e r s  o f  t h e  c a b b a g e  f a m i l y .  M e r c u r i c  c h l o r i d e  s o l u t i o n  
w i l l  d i s i n f e s t  o n l y  t h e  s u r f a c e  o f  t h e  s e e d  a n d  s h o u l d  b e  u s e d  o n l y  f o r  
p e p p e r ,  e g g p l a n t ,  a n d  v i n e - c r o p  s e e d ,  a n d  f o r  t r e a t i n g  s w e e t  p o t a t o e s .  
O t h e r  k i n d s  o f  s e e d  e i t h e r  a r e  l i k e l y  t o  b e  i n j u r e d  b y  t h e s e  t r e a t m e n t s  
o r  d o  n o t  r e q u i r e  e r a d i c a t i v e  t r e a t m e n t s .  M e r c u r i c  c h l o r i d e  i s  a v a i l a b l e  
i n  t a b l e t  o r  p o w d e r  f o r m  a t  a n y  d r u g  s t o r e ,  i s  r e l a t i v e l y  e a s y  t o  u s e ,  a n d  
i s  t h e r e f o r e  e s p e c i a l l y  r e c o m m e n d e d  f o r  u s e  b y  t h e  h o m e  g a r d e n e r .  
H o t - w a t e r .  P u t  t h e  s e e d  i n  a  l o o s e l y  w o v e n  c o t t o n  b a g .  D o  n o t  f i l l  
m o r e  t h a n  h a l f  t h e  b a g .  T h e n  s o a k  t h e  s e e d  a t  t h e  t e m p e r a t u r e  a n d  f o r  
t h e  t i m e  i n t e r v a l  g i v e n  i n  T a b l e  2 .  I t  i s  v e r y  i m p o r t a n t  t h a t  t h e  w a t e r  
b e  k e p t  a t  t h e  t e m p e r a t u r e  s p e c i f i e d .  I f  i t  g e t s  2  o r  3  d e g r e e s  h o t t e r ,  t h e  
s e e d  m a y  b e  i n j u r e d .  F o r  t h i s  r e a s o n ,  a n  a c c u r a t e  t h e r m o m e t e r  ( s u c h  
a s  a  l a b o r a t o r y - t y p e ,  e n g r a v e d - o n - s t e m  t h e r m o m e t e r  w i t h  a  t o l e r a n c e  
o f  ±  1 0  F .  )  i s  e s s e n t i a l .  S i n c e  o l d  s e e d  m a y  b e  s e v e r e l y  i n j u r e d  b y  h o t  
w a t e r ,  a  s m a l l  s a m p l e  o f  a n y  l o t  o f  s e e d  o v e r  o n e  y e a r  o l d  s h o u l d  b e  
g i v e n  a  p r e l i m i n a r y  t r e a t m e n t  t o  d e t e r m i n e  t h e  a m o u n t  o f  i n j u r y ,  i f  
a n y ,  t h a t  m i g h t  f o l l o w .  
F o r  b e s t  r e s u l t s  t h e  v o l u m e  o f  w a t e r  s h o u l d  b e  a t  l e a s t  f i v e  t i m e s  t h a t  
o f  t h e  s e e d .  W h e n  t h e  s e e d  b a g  i s  f i r s t  p u t  i n  t h e  w a t e r ,  i t  s h o u l d  b e  
w o r k e d  w i t h  t h e  f i n g e r s  t o  m a k e  s u r e  t h a t  a l l  s e e d s  a r e  w e t  a n d  t h a t  
a l l  a i r  i s  o u t  o f  t h e  b a g .  T h e  w a t e r  s h o u l d  b e  s t i r r e d  s l o w l y  b u t  c o n s t a n t l y  
d u r i n g  t h e  t r e a t m e n t  s o  t h a t  a  u n i f o r m  t e m p e r a t u r e  i s  m a i n t a i n e d  
5 6  
GENERAL CONTROL MEASURES 
Seed Treatment 
throughout. Boiling or cold water m ay be added to adjust the tempera­
ture. After treatment pour out the seed to dry in a thin layer on paper 
or on a screen in a warm but not hot place. When the seed is thoroughly 
dry (24 to 36 hours after treatment ) it should be given a protective 
treatment, which is p articularly essential with seed of the cabbage family. 
Mercuric chloride. M ercuric chloride (also known as bichloride of 
mercury and corrosive sublimate) can be bought in the form of blue 
coffin-shaped tablets, each weighing slightly over 7 grains, or as a crys­
talline powder. One tablet in 1 pint of water or 1 ounce of the powder 
in 7Y2 gallons of water is equivalent to a I-to-lOOO solution. First 
completely dissolve the chemical in a sm all amount of hot water in 
a non-metallic container ; then add as much cold water as is needed 
to bring the volume to tha t specified. There should be at least 1 gallon 
of solution for each pound of seed and the temperature of the solution 
should be between 60 ° and 70 ° F. Put the seed in a cotton bag and 
Table 1. - Fungicides and Bactericides for Vegetable Disease Control 
Common name UseR Chemical name Proprietary name 
Captan . .... . s, p N-(trichloromethylthio}-4-cyclo- Orthocide 50W(p}, Captan 50W(p}, 
hexene-1,2-dicarboximide Orthocide 75(s}, Captan 75(s} 
Chloranil .. . .. Tetrachloro-p-benzoquinone Spergon 
Dichlone .... . . s, p 2,3-dichloro-1 ,4-na phthoquinone Phygon(p}, Phygon-Xl(p}, Phygon 
Seed Protectant(s} 
Fixed copper .. p Various compounds containing in- Several trade names 
soluble copper hydroxides, 
oxides, chlorides and basic 
sulfates 
Karathane ... . p Dinitro (l-methyl heptyl) phenyl Karathane WD 
crotonate plus other nitrophenols 
Manebb ..... • p Manganous ethylenebis [dithiocar- Manzate, Dithane M-22 
bamate] 
Mildex ....... p Dinitro capryl phenyl crotonate Mildex 
Nabamc ...... p Disodium ethylenebis [dithiocar- Dithane D-14, liquid Parzate 
bamate] 
PCNB ........ so Pentachloronitrobenzene Terrachlor 
Semesan Bel . . Hydroxymercurinitrophenol Semesan Bel 
Streptomycin . . p Streptomycin sulfate or nitrate Agri-mycin, Agristrep, Phytomycin 
with or without oxytetracycline 
Thiram .... ... Bis (dimethylthiocarbamoyl) Thiram 75, Arasan 75, Panoram 75 
disulfide 
Vapam }V. P. M.. ... so N-methyl dithiocarbamate dihydrate 
Vapam, V. P. M. 
Zinebb ....... p Zinc ethylenebis [dithiocarbamate] Dry Parzate, Dithane Z-78 
Ziramb ....... p Zinc dimethyldithiocarbamate Ziram, Zerlate, Karbam White, 
Corozate, Z-C Plant Spray 
a S = seed treatment compound, p = plant spray or dust, so = soil treatment. 
b Calcium arsenate should not be mixed with maneb, zineb or zirom. 

C When used as a spray, this fungicide is mixed in the tank with zinc sulfate to give zineb. 
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GENERAL CONTROL MEASURES 
Seed Treatment - Soil Disinfestation 
soak it in the solu tion for the length of time specified in Table 2. Then 
remove the seed from the solution, let it drain for a few seconds, wash 
it in several changes of water, and spread it out to dry in a thin layer 
on paper or on a screen. After the seed is thoroughly dry, it shou ld be 
given a protective treatment. A mercuric chloride solution should not 
be used for more than three lots of seed. Sweet potatoes should be 
bedded immediately after treatment without rinsing or drying. 
Mercuric chloride is a DEADLY POISON. Before using, read carefully 
the precautions on page 64. 
PROTECTIVE TREATMENTS 
Chloranil, dichlone, captan, and the thiram fungicides have given the 
best results as protectants against pre-emergence and post-emergence 
damping-off in Illinois. Most seed and farm supply stores carry one or 
more of these chemicals. Wettable formulations of these fungicides are 
generally used only in slurry treaters but can be used in pelleting onion 
seed for smut control (page 33). 
Add the fungicides to the seed at the rate specified in Table 2. Mix 
the seed and the chemical together in a closed container (such as a fruit 
jar, lard can, or rotating drum) for 3 to 5 minutes or until each seed is 
coated. The container should not be more than half full of seed. 
Small packets of seed may be treated by slitting the corner of the 
envelope, adding the amount of fungicide that will stay on Y4 inch of 
the tip of a penknife blade, resealing the packet, and shaking it for 1 
minute. 
Soil Disinfestation 
When properly done, disinfestation of the soil is one of the most 
effective ways of controlling soil-borne diseases. The two means most 
commonly employed in Illinois are: ( 1) heat disinfestation with steam or 
dry heat and (2) chemical disinfestation or fumigation with formaldehyde. 
Certain precautions must be taken, regardless of the method used, if 
soil disinfestation is to be effective: 
T he soil must be friable (easily crumbled) so that the heat or the 
chemical can penetrate the largest particles. 
The soil must not be too wet. The higher the water content of the 
soil, the longer it takes to steam-disinfest it. Also, excessive water may 
dilute chemicals to the point where they no longer will be effective. 
Soil temperatures should be 60° F. or h igher for most effective chem­
ical disinfestation and for rapid escape of the residual gases after the 
process is complete. 
Barnyard manure, other humus material, and sand, if needed, must 
be added before disinfestation. Soil may be reinfested with disease 
organisms if these materials are applied after it has been treated. 
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G E N E R A L  C O N T R O L  M E A S U R E S  
S o i l  D i s i n f e s t a t i o n  
R e c o n t a m i n a t i o n  o f  d i s i n f e s t e d  a r e a s  s h o u l d  b e  a v o i d e d .  I f  p o s s i b l e ,  
s e t  a s i d e  a  c o m p l e t e  s e t  o f  t o o l s  ( r a k e s ,  h o e s ,  e t c . )  f o r  u s e  o n l y  i n  t h e s e  
a r e a s .  O  t h e r w i s e ,  d i p  t h e m  i n  a  I - t o - 2 0  f o r m a l d e h y d e  s o l u t i o n  a f t e r  e a c h  
u s e  i n  c o n t a m i n a t e d  s o i l  a n d  b e f o r e  u s e  i n  d i s i n f e s t e d  s o i l s .  D o  n o t  t r a n s ­
p l a n t  s e e d l i n g s  a n d  o t h e r  p l a n t s  f r o m  u n t r e a t e d  i n t o  d i s i n f e s t e d  s o i l .  T h i s  
p r a c t i c e  i s  a l m o s t  s u r e  t o  r e s u l t  i n  r e c o n t a m i n a t i o n  o f  t h e  t r e a t e d  s o i l .  
M t e r  d i s i n f e s t i n g  s o i l  w i t h  s t e a m  i t  i s  a  g o o d  p r a c t i c e  t o  w a i t  a  
w e e k  o r  t e n  d a y s  b e f o r e  s e e d i n g  o r  p l a n t i n g .  I n  t h e  m e a n t i m e  t h e  s o i l  
s h o u l d  b e  w a t e r e d  t h o r o u g h l y  o n c e  o r  t w i c e .  I f  t h i s  i s  n o t  d o n e ,  t h e r e  
m a y  b e  s o m e  d i f f i c u l t y  i n  g e r m i n a t i n g  s e e d s  o r  g r o w i n g  p l a n t s .  
S T E A M  D I S I N F E S T A T I O N :  T h i s  i s  p r o b a b l y  t h e  b e s t  w a y  t o  r i d  t h e  i n ­
d o o r  s e e d b e d  a n d  h o t h o u s e  o f  s o i l - b o r n e  d i s e a s e s  a n d  w e e d s .  A n y o n e  o f  
s e v e r a l  m e t h o d s  m a y  b e  u s e d .  R e g a r d l e s s  o f  t h e  m e t h o d ,  t h e  t e m p e r a t u r e  
o f  t h e  s o i l  f a r t h e s t  r e m o v e d  f r o m  t h e  s t e a m  i n l e t  s h o u l d  b e  k e p t  a t  1 8 0
0  
F .  f o r  a t  l e a s t  1  h o u r .  T h e  t e m p e r a t u r e  c a n  b e  d e t e r m i n e d  b y  i n s e r t i n g  
t h e r m o m e t e r s  i n t o  t h e  s o i l  a t  v a r i o u s  d e p t h s .  I n  g r o u n d  b e d s  w h e r e  s t e a m  
i s  i n t r o d u c e d  i n  u n d e r g r o u n d  t i l e s  o r  p i p e s ,  i t  w i l l  u s u a l l y  s u f f i c e  t o  r a i s e  
t h e  t e m p e r a t u r e  a t  t h e  s u r f a c e  o f  t h e  s o i l  t o  1 8 0
0  
F .  p r o v i d e d  t h e  s o i l  
i s  w e l l  l o o s e n e d  b e f o r e h a n d .  T h e  p r o c e s s  m a y  b e  c o n s i d e r e d  c o m p l e t e  
w h e n  a  m e d i u m - s i z e  p o t a t o ,  b u r i e d  a b o u t  3  i n c h e s  u n d e r  t h e  s u r f a c e  o f  
t h e  s o i l ,  i s  w e l l - c o o k e d .  E f f i c i e n c y  o f  t h e  d i s i n f e s t a t i o n  c a n  b e  i n c r e a s e d  
b y  c o v e r i n g  t h e  s o i l  w i t h  c a n v a s ,  s i s a l k r a f t  p a p e r ,  o r  p l a s t i c - i m p r e g n a t e d  
f a b r i c s .  
U n d e r g r o u n d  t i l e  m e t h o d .  T i l e  l i n e s  f o r  d r a i n i n g  s o i l  i n  t h e  g r e e n ­
h o u s e  c a n  a l s o  b e  u s e d  f o r  s t e a m i n g ,  p r o v i d e d  t h e y  a r e  c l o s e  e n o u g h  t o ­
g e t h e r ,  a r e  n o t  s u n k e n  o u t  o f  l i n e ,  a n d  a r e  n o t  f i l l e d  i n  p l a c e s  w i t h  s o i l .  
B e s t  r e s u l t s  h a v e  b e e n  o b t a i n e d  b y  u s i n g  4 - i n c h  t i l e s  l a i d  i n  p a r a l l e l  l i n e s  
2 4  i n c h e s  a p a r t  a n d  a t  a  d e p t h  o f  a b o u t  1 5  i n c h e s  i n  t h e  s o i l .  P i p e s  f r o m  
t h e  b o i l e r  a r e  c o n n e c t e d  t o  t h e  t i l e  l i n e s .  
U n d e r g r o u n d  p i p e  m e t h o d .  E s s e n t i a l l y  t h e  s a m e  a s  t h e  t i l e  m e t h o d ,  
t h i s  m e t h o d  i s  e s p e c i a l l y  a d a p t e d  t o  r a i s e d  b e n c h e s  a l t h o u g h  i t  m a y  b e  
u s e d  i n  g r o u n d  b e d s .  T h e  p i p i n g  s h o u l d  b e  1 V 2  t o  2  i n c h e s  i n  d i a m e t e r  
a n d  b o r e d  w i t h  3 / 1 6 - i n c h  h o l e s  a b o u t  a  f o o t  a p a r t .  
I n  b e n c h e s ,  l a y  p i p i n g ,  h o l e s  d o w n ,  a b o u t  1  i n c h  f r o m  t h e  b o t t o m  
a n d  1 5  i n c h e s  a p a r t .  I f  p l a c e d  i n  t h e  g r o u n d ,  t h e  p i p i n g  s h o u l d  b e  a b o u t  
1 5  i n c h e s  d e e p  a n d  a b o u t  1 8  i n c h e s  a p a r t .  T h e  p i p i n g  m a y  b e  i n s t a l l e d  
a s  a  p e r m a n e n t  f i x t u r e ,  b u t  m o s t  g r o w e r s  p r e f e r  t o  r e m o v e  i t  a f t e r  e a c h  
t r e a t m e n t  s o  t h a t  i t  w o n ' t  d e t e r i o r a t e  t o o  f a s t .  T o  m a k e  p i p e s  e a s y  t o  t a k e  
o u t ,  f a s t e n  w i r e s  a t  1 5 - o r  2 0 - f o o t  i n t e r v a l s  w h e n  t h e  l i n e s  a r e  b e i n g  l a i d .  
T h e  w i r e s  s h o u l d  e x t e n d  f a r  e n o u g h  a b o v e  t h e  s u r f a c e  o f  t h e  s o i l  s o  t h a t  
t h e y  c a n  e a s i l y  b e  g r a s p e d .  
A b o v e g r o u n d  p i p e  m e t h o d .  T h i s  m e t h o d  i s  p r o b a b l y  l e s s  e x p e n s i v e  
a n d  l e s s  t i m e - c o n s u m i n g  t h a n  a n y  o t h e r .  I t  i s  s i m p l y  a  m a t t e r  o f  l a y i n g  
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GENERAL CONTROL MEASURES 
Soil Disinfestation 
metal downspouting (rain pipe) on top of the soil and leading steam 
directly from the boiler line into the pipe. Usually small holes are drilled 
alternately on opposite sides of the downspouting. Since no two steam 
systems are exactly the same, the only way to determine the exact size 
and spacing of holes is through trial. As a rule, the nearer the holes are 
to the steam inlet, the larger or the closer together they must be. In some 
installations the holes in the spouting are ~ inch in diameter, from 18 to 
24 inches apart near the steam inlet, and as much as 36 inches apart 
at the opposite end. This system also works well if the downspouting is 
not drilled but is laid down with a small space left between sections. 
Ordinarily, it is best to cover not more than 100 linear feet of bench 
or bed space at a time. To accomplish this most conveniently, lead the 
steam into aT-coupling at the center of the bed - just above the soil 
surface - and then into two 50-foot downspouting pipes. When the pipes 
are in position on top of the soil, cover soil and pipes with a plastic 
cover, canvas, or sisalkraft paper, and tack or weight it down along the 
edges of the bench. The temperature and time interval are the same as 
for other steam-disinfesting methods. 
I nverted pan method. This method is especially suitable for treating 
soil in benches and flats. It may also be used on ground beds if the area 
to be treated is small and the soil well loosened before treatment. The 
pan may be any desired shape in order to fit a bench or ground area of 
given width, but should not be more than 24 square feet. It should be 
at least 8 inches deep. Before steaming, press the pan firmly into position. 
It may be necessary to weight the pan down to hold it in place. 
A flexible hose connects the pan to the steam line. The hose fitting and 
intake should preferably be at the end of the pan. Temperature and 
timing are the same as for other steam-sterilization methods. 
DRY - HEAT DISIN FESTATION : This method, while very effective, IS 
suitable only when small amounts of soil are to be disinfested. I t IS 
especially recommended for use by the home gardener. 
Moisten the soil until it tends to cling together when squeezed in the 
hand. Then put it in a small greenhouse flat or a similar container not 
over 4 or 5 inches deep, and bury a small potato, about 1Y2 inches in 
diameter, in the center. Put the soil and container into a low-heat oven 
held at about 200 0 F. and heat until the potato is well cooked. 
CHEMICAL DISINFESTATION OR FUMIGATION: There are times when 
steaming or other heat treatments are not practical. Under these cir­
cumstances, growers may resort to formaldehyde, chloropicrin (tear gas), 
or other chemicals such as pentachloronitrobenzene (Terrachlor) and N­
methyl dithiocarbamate dihydrate (Vapam, V.P.M.). (See page 54 under 
"R oot Knot" for additional names of soil-treating chemicals.) Formalde­
hyde has been shown to be very effective in controlling soil-borne diseases. 
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G E N E R A L  C O N T R O L  M E A S U R E S  
S o i l  D i s i n f e s t a t i o n  - F u n g i c i d e s  a n d  B a c t e r i c i d e s  
H o w e v e r ,  i t  w i l l  n o t  k i l l  n e m a t o d e s  o r  m o s t  w e e d  s e e d s .  R e s u l t s  o f  t e s t s  
w i t h  c h l o r o p i c r i n  i n  I l l i n o i s  h a v e  t h u s  f a r  b e e n  s o m e w h a t  e r r a t i c .  I n  
s o m e  s e c t i o n s  o f  t h e  c o u n t r y ,  h o w e v e r ,  i t  a p p a r e n t l y  h a s  g i v e n  e x c e l l e n t  
c o n t r o l  o f  s o i l - b o r n e  d i s e a s e s ,  i n s e c t s ,  n e m a t o d e s ,  a n d  w e e d s .  
D i r e c t i o n s  f o r  t h e  u s e  o f  f o r m a l d e h y d e  a r e  g i v e n  b e l o w .  F o l l o w  t h e  
d i r e c t i o n s  o f  t h e  m a n u f a c t u r e r  w h e n  u s i n g  a n y  o f  t h e  o t h e r  c h e m i c a l s .  
F o r m a l d e h y d e .  M i x  1  g a l l o n  o f  3 8  t o  4 0  p e r c e n t  ( c o m m e r c i a l )  f o r ­
m a l d e h y d e  i n  4 9  g a l l o n s  o f  w a t e r .  A p p l y  t o  t h e  s p a d e d  a n d  p u l v e r i z e d  
s o i l  w i t h  a  s p r i n k l i n g  c a n  a t  t h e  r a t e  o f  2  q u a r t s  t o  e a c h  s q u a r e  f o o t ,  
t h e n  c o v e r  t h e  s o i l  w i t h  c a n v a s ,  p l a s t i c ,  o r  p a p e r .  A f t e r  4 8  h o u r s  r e m o v e  
t h e  c o v e r  a n d  a l l o w  t h e  f o r m a l d e h y d e  f u m e s  t o  e s c a p e .  T h e  s o i l  m a y  
b e  w o r k e d  w i t h  a  f o r k  t o  h a s t e n  t h e  d r y i n g  p r o c e s s .  D o  n o t  p u t  s e e d s  o r  
p l a n t s  i n  t h e  t r e a t e d  s o i l  f o r  1 0  d a y s  o r  t w o  w e e k s  a f t e r  t r e a t m e n t ,  o r  
u n t i l  a l l  f o r m a l d e h y d e  f u m e s  h a v e  l e f t  t h e  s o i l .  F o r m a l d e h y d e  s h o u l d  
n e v e r  b e  u s e d  i n  g r e e n h o u s e s  w h e r e  p l a n t s  a r e  g r o w i n g ,  f o r  t h e  f u m e s  
a r e  l i k e l y  t o  i n j u r e  t h e m .  
C A U T I O N  - C h e m i c a l  s o i l  f u m i g a n t s  o f t e n  a r e  i r r i t a t i n g  t o  t h e  m e m ­
b r a n e s  o f  t h e  m o u t h ,  e y e s ,  n o s e ,  a n d  t h r o a t .  E x e r c i s e  e x t r e m e  c a r e  w h e n  
u s i n g  t h e m .  T a k e  c a r e  n o t  t o  s p i l l  a n y  o f  t h e  l i q u i d  c h e m i c a l s  o n  h a n d s  o r  
c l o t h i n g .  I f  t h i s  s h o u l d  h a p p e n ,  w a s h  i t  o f f  t h e  s k i n  p r o m p t l y  a n d  r e m o v e  
a f f e c t e d  g a r m e n t  a t  o n c e .  
U s e  o f  F u n g i c i d e s  a n d  B a c t e r i c i d e s  
S e v e r a l  f u n g i c i d e s  a n d  b a c t e r i c i d e s  a r e  s u i t a b l e  f o r  t h e  c o n t r o l  o f  
v e g e t a b l e  d i s e a s e s .  T h e s e  m a t e r i a l s  c a n  b e  u s e d  p r o f i t a b l y  o n l y  i f  ( 1 )  a  
s p r a y  o r  d u s t  i s  s e l e c t e d  t h a t  i s  k n o w n  t o  c o n t r o l  t h e  d i s e a s e  c o n c e r n e d ,  
( 2 )  t h e  p l a n t s  a r e  u n i f o r m l y  c o v e r e d ,  a n d  ( 3 )  a p p l i c a t i o n s  a r e  p r o p e r l y  
t i m e d .  
M o s t  f u n g i c i d e s ,  b a c t e r i c i d e s ,  a n d  i n s e c t i c i d e s
1  
c a n  b e  c o m b i n e d  a n d  
a p p l i e d  i n  o n e  o p e r a t i o n ,  t h u s  s a v i n g  c o n s i d e r a b l e  t i m e  a n d  l a b o r .  W h e n  
c o m b i n i n g  p e s t i c i d e s ,  u s e  t h e  s a m e  p r o p o r t i o n s  a s  i f  t h e y  w e r e  t o  b e  a p ­
p l i e d  s e p a r a t e l y .  
S p r a y i n g  g i v e s  b e t t e r  c o n t r o l  o f  d i s e a s e s  t h a n  d u s t i n g .  D u s t i n g  h a s  a  
p l a c e ,  h o w e v e r ,  w h e n  o u t b r e a k s  o f  d i s e a s e  t h r e a t e n  a n d  l a r g e  a c r e a g e s  
m u s t  b e  c o v e r e d  r a t h e r  q u i c k l y .  
T h e  l i s t  o f  f u n g i c i d e s  a n d  b a c t e r i c i d e s  i n  T a b l e  1  i n c l u d e s  t h o s e  
r e a d i l y  a v a i l a b l e  i n  I l l i n o i s .  S o m e  t r a d e  n a m e s  m a y  h a v e  b e e n  u n i n t e n ­
t i o n a l l y  o m i t t e d .  T h e  l i s t i n g  o f  a  c h e m i c a l  d o e s  n o t  c o n s t i t u t e  a n  e n ­
d o r s e m e n t  o f  t h a t  p a r t i c u l a r  p r o d u c t .  
A l w a y s  f o l l o w  e x a c t l y  t h e  d i r e c t i o n s  g i v e n  o n  t h e  c o n t a i n e r  f o r  c o n ­
c e n t r a t i o n ,  m i x i n g ,  d o s a g e ,  s c h e d u l e  o f  a p p l i c a t i o n ,  a n d  g e n e r a l  p r e ­
c a u t i o n s  t o  a v o i d  i n j u r y .  ( S e e  p a g e  6 4 . )  
1  C a l c i u m  a r s e n a t e  s h o u l d  n o t  b e  m i x e d  w i t h  z i n e b ,  z i r a m  o r  m a n e b .  
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SPRAYING AND DUSTING EQUIPMENT
For Home Gardeners and Commercial Growers 
FOR HOME GARDENERS: Manually-ol'erated sprayers and dusters are
suitable for use in the home garden, where only a relatively small num­ber of plants are grown. R egardless of the type, a sprayer or duster
should have enough force to drive the fungicide into the center of theplant. The leaves and fruit should be thoroughly covered. Frequent
agitation of the spray suspensions will be necessary to prevent the fungi­
cides from settling out. 
FOR COMMERCIAL GROWERS: The three general types of sprayers are(1) high-pressure, high-gallonage sprayers with high-capacity pumps,(2) low-pressure, low-gallonage sprayers with low-capacity pumps, and(3) sprayers which deliver the fungicide suspension, usually as a con­
centrate, to the plants by means of an air blast.
A few of the high-pressure and low-pressure sprayers are high­
clearance, self-propelled machines with three wheels. The wheel tread on
all types is adjustable so that a minimum amount of crop damage isdone. Pumps have a capacity of 7 to 60 gallons per minute and may bedriven by a power take-off from the tractor or by an engine mounted
on the sprayer. The tanks hold from 15 to 600 gallons of spray material.Booms provide for almost any number and arrangement of nozzles.
Regardless of the type of sprayer, proper mixing of fungicides in the
spray tank is necessary for good control of diseases. The tank should notbe more than half full when the fungicide is added. It is well to make
a thin paste of the fungicide with water in a pail before pouring it into
the tank. After thorough mixing in the tank, which means running the
sprayer agitator for at least one minute, the rest of the water is added
and agitation continued for another minute or two before spraying.
High-pressure, high-gallonage sprayers. Certain details must not be
overlooked in operating high-pressure sprayers. The size of the nozzle­disc hole should be chosen to fit the crop. A No. 3 disc with a holediameter of 3/64 inch will be satisfactory for spraying carrots, onions, and
sweet corn where a fine mist will give complete coverage. However, alarger disc hole (No.4 or No.5) may be needed for crops with moredense foliage . Pressures in the spray lines should be at least 200 bu t not
over 500 pounds to the square inch. Speed of operation should not exceed3 or 4 miles an hour. Proper gallonage can be obtained by regulation ofpressure, speed, disc-hole size, and number of nozzles to the row. It is
usually necessary to experiment with each sprayer to find the proper
regulation. 
CAUTION - High pressure in the spraying system is a dangerous
weapon when suddenly released in the wrong direction. If the pressurehas been satisfactory and then drops, the pressure-adjusting nut must notbe tightened . Instead, find out where the trouble lies and repair
accordingly. 
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S P R A Y I N G  A N D  D U S T I N G  E Q U I P M E N T  
F o r  C o m m e r c i a l  G r o w e r s  
L o w - p r e s s u r e ,  l o w - g a l l o n a g e  s p r a y e r s .  T h e s e  a r e  e s s e n t i a l l y  t h e  s a m e  
a s  h i g h - p r e s s u r e  s p r a y e r s  w i t h  t h e  e x c e p t i o n  t h a t  t h e  t a n k  a n d  p u m p  
c a p a c i t y  n e e d  n o t  b e  a s  l a r g e .  A l t h o u g h  l e s s  w a t e r  i s  u s e d  p e r  a c r e ,  t h e  
a m o u n t  o f  a c t i v e  i n g r e d i e n t  p e r  a c r e  i s  t h e  s a m e .  T h e r e f o r e ,  t h e r e  i s  
l i k e l y  t o  b e  m o r e  n o z z l e  c l o g g i n g  u n l e s s  t h e  s u p p l y  l i n e s  a r e  a d e q u a t e l y  
s c r e e n e d .  T h e  a m o u n t  o f  w a t e r  u s e d  p e r  a c r e  w i l l  d e p e n d  o n  p u m p  a n d  
n o z z l e  c a p a c i t y  a s  w e l l  a s  s p e e d .  
A i r  s p r a y e r s .  T h e s e  s p r a y e r s  h a v e  h i g h - s p e e d ,  m o t o r - d r i v e n  p r o ­
p e l l e r s  w h i c h  b l o w  w a t e r  d r o p l e t s  c o n t a i n i n g  f u n g i c i d e s  t o  t h e  p l a n t s .  
A s  w i t h  l o w - p r e s s u r e  s p r a y e r s ,  t h e  c o n c e n t r a t i o n  o f  f u n g i c i d e  m u s t  b e  
i n c r e a s e d  t o  c o m p e n s a t e  f o r  t h e  r e d u c e d  v o l u m e  o f  w a t e r  a p p l i e d  p e r  
a c r e .  T h i s  t y p e  o f  s p r a y e r  i s  l i g h t e r  i n  w e i g h t  a n d  c o v e r s  a  w i d e r  s w a t h  
t h a n  d o  t h e  o t h e r  t w o  t y p e s  o f  s p r a y e r s .  S p r a y - d e p o s i t  t e s t s  i n d i c a t e  t h a t  
a  f a i r l y  u n i f o r m  c o v e r a g e  o f  p l a n t s  c a n  b e  o b t a i n e d  i f  t h e s e  s p r a y e r s  a r e  
c a r e f u l l y  o p e r a t e d .  
D u s t e r s .  P o w e r  d u s t e r s  f o r  u s e  o n  v e g e t a b l e s  s h o u l d  h a v e  t w o  o r  
t h r e e  o u t l e t s  t o  t h e  r o w ,  d e p e n d i n g  o n  t h e  h e i g h t  o f  t h e  p l a n t s  a n d  t h e  
d e n s i t y  o f  t h e  f o l i a g e ,  a n d  s h o u l d  d i s c h a r g e  e q u a l  q u a n t i t i e s  o f  d u s t  f r o m  
e a c h  o u t l e t .  F u n g i c i d a l  d u s t s  s h o u l d  b e  a p p l i e d  a t  t h e  r a t e  o f  a t  l e a s t  
3 5  p o u n d s  t o  t h e  a c r e  i f  c o n v e n t i o n a l  g r o u n d  e q u i p m e n t  i s  u s e d .  D e w  
d o e s  n o t  h a v e  t o  b e  p r e s e n t  b u t  d u s t i n g  o p e r a t i o n s  s h o u l d  b e  s u s p e n d e d  
i f  t h e  w i n d  i s  s t r o n g  e n o u g h  t o  p r e v e n t  c o m p l e t e  c o v e r a g e .  
A i r p l a n e s .  A i r p l a n e s  h a v e  b e e n  u s e d  t o  a p p l y  f u n g i c i d e s  t o  c a n n i n g  
c r o p s .  A i r p l a n e  d u s t i n g  m a y  b e  o f  c o n s i d e r a b l e  v a l u e  w h e r e  l a r g e  a c r e ­
a g e s  h a v e  t o  b e  c o v e r e d  i n  a  s h o r t  t i m e .  T h e  f u n g i c i d e  d o s a g e  s h o u l d  b e  
b e t w e e n  4 5  a n d  6 0  p o u n d s  t o  t h e  a c r e  d e p e n d i n g  l a r g e l y  o n  t h e  d e n s i t y  
o f  t h e  f o l i a g e .  T h e  a p p l i c a t i o n  o f  f u n g i c i d e s  i n  l i q u i d  f o r m  b y  a i r p l a n e s  
f o r  v e g e t a b l e - d i s e a s e  c o n t r o l  c a n n o t  b e  r e c o m m e n d e d  a t  p r e s e n t .  
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T h e  c h e m i c a l s  u s e d  f o r  d i s e a s e  c o n t r o l  c a n  i n j u r e  m a n  a n d  
a n i m a l s  w h e n  t a k e n  i n t e r n a l l y .  S o m e  m a y  s e v e r e l y  i r r i t a t e  t h e  
s k i n  i f  a l l o w e d  t o  a c c u m u l a t e .  T a k e  e v e r y  p r e c a u t i o n  t o  a v o i d  
i n h a l i n g  t h e m .  W e a r  a  d u s t  m a s k  o r  r e s p i r a t o r  i f  y o u  a r e  t r e a t ­
i n g  l a r g e  q u a n t i t i e s  o f  s e e d  w i t h  a  d u s t .  W a s h  y o u r  e x p o s e d  
s k i n  f r e q u e n t l y  w i t h  s o a p  a n d  w a t e r .  W h e n  y o u  h a v e  f i n i s h e d  
u s i n g  t h e m ,  p o u r  o u t  a l l  c h e m i c a l  s o l u t i o n s  i n  s u c h  a  w a y  t h a t  
t h e y  w i l l  s o a k  i n t o  t h e  g r o u n d .  
A l w a y s  f o l l o w  e x a c t l y  t h e  d i r e c t i o n s  g i v e n  o n  t h e  c o n t a i n e r  f o r  
c o n c e n t r a t i o n ,  m i x i n g ,  a n d  d o s a g e .  
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